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Chapter 3. Affected Environment and  
Environmental Consequences (continued)

Climate Change 
Climate change is outside the Forest Service’s control. This section, however, summarizes 
potential effects of climate change on forest resources, briefly assesses potential changes in 
greenhouse gas emissions from forest activities, and evaluates how well the alternatives mitigate 
climate change related effects. More information may be found in the Southwestern Region 
“Climate Change Trends and Forest Planning” (USDA Forest Service 2010g) and “Ecological 
Sustainability Report” (USDA Forest Service 2009). Climate change was also considered in the 
species viability analysis. 

Affected Environment 
Climate scientists agree that the Earth is undergoing a warming trend, and that human-caused 
elevations in atmospheric concentrations of carbon dioxide and other greenhouse gases are among 
the causes of global temperature increases. The observed concentrations of these greenhouse 
gases are projected to increase. Carbon dioxide can be emitted by numerous natural and human-
caused activities and is both an emission and an input to ecological functions. These roles are 
often referred to as sources and sinks. Forests are a particularly challenging area of study when 
looking at carbon dioxide because the net contribution to storage of carbon or its release is 
dependent on a complicated and interrelated set of chemical and physical processes that provide 
energy for plants and wildlife and recycles nutrients through decomposition and disturbances 
such as fire. Currently, human-caused carbon dioxide emissions are not a regulated pollutant 
under the Clean Air Act. 

The state of knowledge needed to address climate change at the forest scale is still evolving and 
has many uncertainties. Most global climate models are not yet precise enough to apply to land 
management at the ecoregional or forest scale. This limits regional and forest-specific analyses of 
potential effects from climate change. A recurrent trend in the literature suggests that predicting 
the future effects of climate change and subsequent challenges to land management in the 
Southwest remains inexact, and would no doubt require a combination of approaches.  

Current Conditions and Future Trends 
According to the 2010 Forest Service white paper on Southwestern Region climate change trends 
and forest planning, there appears to be broad agreement among climate modelers that the 
southwestern United States is experiencing a drying trend that may continue well into the later 
part of the 21st century. Regional drying and temperature trends have occurred twice during the 
20th century (e.g., the 1930s Dust Bowl and 1950s Southwest Drought) and may have been even 
more severe during what is known as the Medieval Climate Anomaly, an interval of warm, dry 
conditions with regional variability from A.D. 900 to 1350. According to model scenarios, the 
slight warming trend observed in the last 100 years in the Southwest may continue into the next 
century, with the greatest warming to occur during winter. These climate models depict 
temperatures rising approximately 4 to 5 degrees Fahrenheit (approximately 2 to 3 degrees 
Celsius) by 2030 and between 7 and 12 degrees Fahrenheit (4 and 7 degrees Celsius) by 2090. 
This trend would increase pressures on the region’s already limited water supplies, as well as 
increase energy demand, alter fire regimes and ecosystems, create risks for human health, and 
affect agriculture.  
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Climate may influence the distribution and abundance of plant and animal species through 
changes in resource availability, fecundity,1 and survivorship. Natural disturbances having the 
greatest impacts on forests include insects, diseases, introduced species, fires, droughts, 
landslides, windstorms, and ice storms. Climate variability and changes can alter the frequency, 
intensity, timing, and spatial extent of these disturbances. Many potential consequences of future 
climate change are expected to be buffered by the resilience of forests to natural climatic 
variation. Literature suggests that new disturbance regimes under climate change are likely to 
result in significant perturbations to NFS lands, with lasting ecological and socioeconomic 
impacts. The potential ecological implications of climate change trends in the Southwest indicate: 

• More extreme disturbance events, wildfires, intense rain and wind events, etc.; 
• Greater vulnerability to invasive species, including insects, plants, fungi, and vertebrates; 
• Long-term shifts in vegetation patterns; and 
• Cold-tolerant vegetation moving upslope or disappearing in some areas. Migration of some 

tree species north of their existing range. 

Environmental Consequences 
Common to All Alternatives 
It is anticipated that treatments under all alternatives, especially those on the upper end of the 
objectives for alternatives B, C, and D, would improve the net carbon balance on the forest. 
Emissions from a wildfire similar to the 2010 Schultz Fire were compared to a scenario where an 
area is thinned and burned and maintained by subsequent prescribed fire using the First Order 
Fire Effects Model (FOFEM). The modeling results showed that even though the thinning and 
burning only reduced emissions of carbon dioxide by 20 percent when compared to a wildfire, 
emissions of subsequent treatments would be reduced by more than 75 percent (Lata 2011). The 
improved ecological conditions that would result from areas being restored to their desired 
conditions and maintaining a fire regime consistent with historic fire return intervals would be 
expected to reduce the carbon dioxide emissions on the forest. 

The potential geothermal resources on the forest may have a positive consequence to climate 
change in that geothermal is a renewable resource. All mineral development activities create 
emissions that contribute to air quality effects and, in turn, may affect climate change. These 
effects can to some extent be mitigated by various pollution control systems and improved 
technology. As none of the alternatives directly authorize mining of any type, and alternatives B, 
C, and D have the same desired conditions, guidelines, and management approaches, they all 
have the same potential contributions to climate change. 

Under any alternative, management activities that would improve ecosystem function would 
likely improve the resiliency of those ecosystems to withstand changes in disturbance patterns, 
such as changes in frequency, intensity, timing, and spatial extent, as a result of climate change. 
Shifts in vegetation and habitat ranges as a result of long-term climatic changes, however, are 
outside of Forest Service control and not addressed by any plan alternative. 

                                                      
1 Numbers of young produced during the course of an organism’s life. 
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Even though the plan monitoring programs under all alternatives do not include components to 
specifically monitor climate change, they would incorporate provisions that should help improve 
understanding of the relationships between key plan components and climate change. For 
example, monitoring the scale and severity of disturbance such as wildfire, insects, and disease 
and their effects on progress toward desired conditions would help the forest assess how well 
management is mitigating hotter and drier conditions that would increase the risk for 
uncharacteristic wildfire and increase susceptibility of trees to insects and disease.  

Alternative A 
Alternative A would likely result in management that would likely not move toward consistent 
desired conditions or generate consistent and strategic responses to climate change effects on 
forest resources beyond what is directed by existing law, regulation, and policy. Because 
alternative A lacks consideration and plan direction relating to climate change, management of the 
forest with respect to climate change would be guided only by law, regulation, and Agency policy. 
As a result, climate change responses would likely not be as well integrated and coordinated at 
the forest level.  

Additionally, where this alternative lacks clearly articulated desired conditions and other plan 
guidance to promote ecosystem health and progress toward desired conditions (see other sections 
in this chapter), those resources would be more vulnerable to disturbances including climate 
change that could cause conditions to depart further from desired conditions.  

Alternatives B, C, and D 
Alternatives B, C, and D would emphasize the restoration and maintenance of ecosystem health 
through their proposed plan guidance and, therefore, forest conditions would be expected to be 
better able to withstand climate change related disturbances over time.  

Climate change is addressed as an integrated part of these alternatives, rather than as a standalone 
set of desired conditions. The articulation of desired conditions in these alternatives, in particular, 
would focus management activities on natural resource conditions sought. For example the 
desired conditions for all vegetation types state that, “[v]egetation conditions are resilient to the 
frequency, extent, and severity of disturbances, such as fire in fire-adapted systems and flooding 
in riparian systems, and climate variability.” The nature of the plan to manage toward desired 
conditions regardless of current or changing conditions, such as climate change, is intended to 
allow management of the forest to adapt as necessary to continue moving toward ecological and 
social desired conditions. 

Overall, these desired conditions and other plan guidance would: 

• Restore and maintain the structure, composition, and function of ecosystems; 
• Work to move highly departed ecosystems toward desired conditions; 
• Reduce the risk of uncharacteristic fire while promoting natural fire disturbance on the 

landscape; 
• Promote interconnectedness of continuous blocks of habitat to allow for adaptation, 

including genetic and behavioral interactions; and 
• Maintain the abundance and distribution of habitats to support recovery or stabilization of 

federally listed and other species. 
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Managing ecosystems under uncertainty necessitates flexible and adaptive approaches that are 
reversible, are implemented in incremental steps, which allow for new information and learning, 
and that can be modified with changing circumstances (Millar et al. 2007). The desired conditions 
under alternatives B, C, and D would also allow different management tools and activities, as 
well as new research to be considered in order to continue making progress toward stated desired 
conditions, even if climate change or other disturbances were to affect forest conditions during 
the life of the forest plan. Progress toward ecological desired conditions would increase the 
potential for ecosystems to maintain or return to desired conditions after being influenced by 
climate change related impacts and variability. 

More generally, it would track the forest’s progress toward desired conditions and whether 
management activities are promoting resilient ecosystems.  

Cumulative Effects 
Climate change is a global phenomenon that has the potential to dramatically affect the natural 
resources found on the Coconino NF over the long term, as well as the social and economic 
amenities, such as recreation and forest products, that depend on those natural resources. 
Cumulative effects related to climate change were analyzed for the life of the plan (next 10 to 15 
years) with consideration of long-term trends extending beyond that timeframe. The analysis area 
includes private, State, and Federal lands near and adjacent to the Coconino NF with climate 
change policies in effect.  

Federal land management agencies have become increasingly aware of how climate change may 
affect public lands and are conducting research and coordinating management responses at many 
levels, often with partner organizations. Multiple branches of the Forest Service are engaged in 
developing tools and strategies for addressing climate change. For example, as part of its 2010 to 
2015 strategic plan, the Forest Service launched a “Roadmap for Responding to Climate Change” 
(USDA Forest Service 2010d). This strategic plan should help the Forest Service better provide 
for sustainability over time with climate uncertainty. The roadmap focuses on three primary 
activity areas: (1) assessing current risks, vulnerabilities, policies, and gaps in knowledge; (2) 
engaging internal and external partners in seeking solutions; and (3) managing for resilience, in 
ecosystems as well as in human communities. More recently, the Agency published a guidebook 
for national forests to develop adaptation options to respond to climate change (USDA Forest 
Service 2011n). 

There are also other State, municipal, and industry efforts, including Arizona’s adoption of a 
renewable portfolio standard that promotes generation of electricity by renewable energy sources 
by 2025, that are aimed at reducing greenhouse gas emissions and associated effects of climate 
change over the long term. However, given the projected trends and persistence of climate change 
effects over the long term, effects of climate change on the Coconino NF can still be expected. 

Because alternative A lacks consideration and plan direction relating to climate change, 
management of the forest with respect to climate change would be guided only by law, regulation, 
and Agency policy. As a result climate change responses may not be as well integrated and 
coordinated at the forest level during the life of the plan (next 10 to 15 years).  

Alternatives B, C, and D are consistent with approaches of adjacent national forests that are also 
revising their forest plans with respect to climate change. By having consistent approaches for 
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addressing climate change, the ecosystems and species that depend on them should have a higher 
likelihood of persisting. 

Recreation 
This section evaluates and discloses the potential environmental consequences on scenic and 
recreation resources that may result with the adoption of a revised land management plan. It 
discusses scenery and recreation on the Coconino NF which includes: scenic resources, the 
recreation setting, developed and dispersed recreation, recreation special uses, and designated 
special areas. Cumulative effects for each recreation subsection will be collectively discussed at 
the end of this section. 

The Recreation Setting 
Affected Environment 
The recreation opportunity spectrum (ROS) provides a framework which allows administrators to 
manage and users to enjoy a variety of recreation environments. ROS is a management objective 
and provides a way of describing and providing a variety of recreation opportunities (USDA 
Forest Service 1982). 

The ROS provides a framework for stratifying and defining classes of outdoor recreation 
environments, activities, and experience opportunities. The settings, activities, and opportunities 
for obtaining experiences have been arranged along a spectrum divided into six classes shown in 
figure 5. Each class is defined in terms of its combination of activity, setting, and experience 
opportunities. Opportunities for experience along the spectrum represent a range from a very high 
probability of solitude, self-reliance, challenge, and risk (i.e., primitive) to a very social 
experience where self-reliance, challenge, and risk are relatively unimportant (i.e., rural or urban) 
(USDA Forest Service 1986).  

The forest plan sets the desired ROS (also called ROS objectives) used to determine if projects 
are compatible with forest recreation goals. At the project level, the desired ROS is used to 
determine if a project is moving toward or away from the desired ROS. In many cases, changes to 
the transportation system can have the biggest impact on ROS. For example, decommissioning a 
road may increase remoteness and nonmotorized opportunities, while building a new road to 
provide access would increase opportunities in a more developed setting. The nature and type of 
facilities provided in an area also impacts the recreation setting. New campgrounds increase the 
development level and can change the ROS setting. The more facilities provide for comfort of the 
visitor the more this is true. All projects that involve an active stage of construction or landscape 
alteration would have short-term impacts on the recreation setting, but unless those impacts 
would be evident over the long term, they would not require a plan amendment. For example, 
putting in a new toilet would increase the presence of human activities in the short term, but may 
provide for a larger area with less evidence of human activities in the long term. 
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Figure 5. Recreation opportunity spectrum 

In 2010, the Forest Service prepared an inventory of the on-the-ground physical, biological, 
social, and managerial settings on the Coconino NF and assessed what ROS class best 
represented these conditions (see table 133). This inventory found that over 70 percent of the 
forest was in a condition consistent with roaded natural (RN) or semiprimitive motorized (SPM) 
setting, meaning that on over two-thirds of the forest, there is a mix of developed and 
undeveloped settings in which roads are common or frequent features. The RN setting is the 
typical settings where forest visitors find campgrounds and developed recreation settings, but 
there are still many opportunities for dispersed recreation activities such as hiking, biking, and 
off-highway vehicle (OHV) riding. The SPM setting provides a similar physical setting with less 
developed facilities like trailheads and lower encounter levels with other users (USDA Forest 
Service 1982). For this reason, these areas are typically 2,500 acres or more unless topography 
allows for more remote setting in smaller areas (USDA Forest Service 2003). The next largest 
class on the forest is semiprimitive nonmotorized (SPNM), which are areas that are more than a 
mile from a road. Primitive is a class that describes a very remote setting generally more than 3 
miles from a road (USDA Forest Service 1982). By this strict definition, this classification is 
practically nonexistent on the Coconino NF outside of wilderness. Small portions of wilderness 
areas have a “primitive” setting (per the Wilderness Act definition) but did not meet the criteria 
for this ROS category on the Coconino NF because of their smaller size and impacts of 
accessibility from roads along or near wilderness boundaries. See the “Recreation Opportunity 
Spectrum Inventory Report” (Hill 2011) for more information on how these delineations were 
made. 

Increases in motorized uses (primarily 4-wheel drive and all-terrain vehicles) have resulted in 
somewhat less opportunity for some of the more “primitive” attributes, such as solitude and 
natural quiet in some areas, for example near popular recreation sites and adjacent to forest-
bounded communities. Meanwhile, the decline in traditional timber activity and funding has 
resulted in less maintenance of the existing road system, creating more “primitive” roads because 
of deterioration. The gradual conversion of formerly well-maintained roads into more primitive 
roads has resulted in more routes for those seeking primitive roads to drive on. Management of 
recreation areas to ensure the presence of the more primitive settings in sufficient quantity to 
meet growing demand has been a challenge in the face of the growing population of visitors. 
According to surveys conducted by the Arizona State Parks, most Arizonans consider the 
provision of OHV recreation opportunities to be a lower priority than other services, such as the 
preservation of cultural resources and natural areas. More Arizonans, however, considered 
management for OHVs to be important in a 1998 survey than in an earlier survey (Arizona State 
Parks 2003, USDA Forest Service 2008a). 
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Table 133. Percent of forest in recreation opportunity spectrum 
classes (per 2010 inventory) 

Recreation Opportunity Spectrum Classes Percent of Forest1 

Nonmanaged Forest 8.5 

Urban 0.5 

Rural 3.3 

Roaded Natural (RN) 37.8 

Semiprimitive Motorized (SPM) 34.0 

Semiprimitive Nonmotorized (SPNM) 15.9 

Primitive 0.0 

Source: Hill 2011 

 

1 Percentages are used for ROS throughout the report rather than acres because the 
inventory, alternative A, and alternatives B, C, and D add up to different total acres 
because of the additional area that was allocated within the Sycamore Canyon 
Wilderness. This discrepancy was determined to be minor enough not to impact the 
comparison of alternatives because there is no wilderness opportunity spectrum 
calculation for the inventory. 

Desired ROS is determined in the forest plan and used at the project level to demonstrate whether 
or not a proposed project moves the area away from or toward its desired condition for recreation 
setting. This process begins with an inventory of the recreation setting on the site. The recreation 
specialist then determines which ROS class best fits the existing conditions and whether or not 
these conditions fit the desired ROS. If they are different, then the specialist would determine 
based on the outcomes of the project if the setting would be moving toward the desired ROS. If 
not, they may recommend mitigations or a plan amendment to update the desired ROS. 
Movement toward desired ROS from existing conditions is not automatic but occurs on a project-
by-project basis over time.  

For instance, there are many routes designated in the “Coconino NF Travel Management 
Decision”  (USDA Forest Service 2011m) that are in areas where the desired ROS specifies a 
nonmotorized experience (SPNM and primitive). These routes were assumed to be part of the 
existing condition when the ROS for alternatives B, C, and D were developed. If there are roads 
that were designated in travel management in ROS classes that are nonmotorized, these roads 
would not automatically be closed or decommissioned when the plan decision is made. Instead, 
they would require separate site-specific analysis to determine how much they detract from the 
recreation setting and weigh the tradeoffs of closing them versus the needs of other desired 
conditions and resources. 

Environmental Consequences 
Table 134 compares the difference in recreation opportunities by alternative and with the existing 
condition (alternative A). See the alternative sections that follow for further comparison. 
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Table 134. Percent of forest by recreation opportunity spectrum setting 

ROS Setting Percent of 
Forest* Alt. A Alt. B Alt. C Alt. D 

Nonmanaged Forest 8.5 8.6 NA NA NA 

Urban 0.5 NA 1.1 1.1 1.1 

Rural 3.3 1.5 4.3 4.2 4.3 

Roaded Natural (RN) 37.8 40.9 38.7 38.0 38.8 

Semiprimitive Motorized (SPM) 34.0 35.6 36.4 30.7 36.8 

Semiprimitive Nonmotorized (SPNM) 15.9 5.9 11.0 13.5 11.3 

Primitive 0.0 0.03 1.0 5.0 0.3 

Wilderness: Transition (WT) NA 1.6 1.0 1.0 1.0 

Wilderness: Semiprimitive (WSP) NA 4.7 2.3 2.4 2.3 

Wilderness: Primitive (WP) NA 1.9 2.9 2.9 2.9 

Wilderness: Pristine (WPS) NA 1.3 3.0 3.0 3.0 
1 Per 2010 ROS Inventory. 

Alternative A 
Alternative A would continue current ROS designations in the forest plan (see appendix A, map 
4). One of the major differences between alternative A and the other alternatives is that the 1987 
plan did not consider the recreation setting on lands that are not managed by the Forest Service. 
There are, therefore, fewer acres of rural and urban ROS settings reflected in the alternative A 
ROS designations. Nonetheless, the ROS inventory found that more of the forest was currently in 
a condition consistent with urban and rural classes than alternative A recognizes. As a result, the 
current designations would require the forest to rehabilitate very developed areas to allow the 
natural environment to predominate the recreation setting. There are many places on the 
Coconino NF where the possibility of achieving these goals is very unlikely or may create 
conflicts with the need to provide facilities and infrastructure to support community needs. 

The majority of the Coconino NF in alternative A is classified as roaded natural (RN) and 
semiprimitive motorized (SPM) ROS. The ROS inventory found slightly fewer acres of RN 
settings in the current condition than the alternative A objectives showed and about the same 
amount of SPM. This is because some areas of past timber activities that once had a higher road 
density have had roads closed or decommissioned because of resource issues associated with 
having these roads in steep terrain. Alternative A also has a large area of RN in the Upper Clear 
Creek watershed, the density of roads allowed under a RN setting would cause higher sediment 
delivery, which could impact reproduction of Little Colorado spinedace in this watershed.  

The ROS for alternative A has the least acres in the SPNM setting of all the alternatives. At the 
time of the original inventory, the active timber program on the Coconino NF precluded many 
parts of the forest from being managed in this class. The road construction and management 
practices of this period were typically to build roads and then leave them for future timber sales. 
Budgets for road management were based on the timber receipts, and so the original developers 
of the plan did not anticipate the coming decline and both timber and road maintenance budgets. 
This practice increased road mileages on the landscape and precluded many areas that were 
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suitable for timber sales from being considered for SPNM. The inventory found that there are 
more locations on the forest with SPNM character currently than on the ROS objectives set by 
alternative A (see table 133 and table 134). This is especially true once roads were closed to the 
public through the “Coconino National Forest Motorized Travel Management Decision,” and 
their presence on the landscape is diminished through lack of use or naturalization. Because these 
areas are now less developed than they were, alternative A would not protect their current 
naturalness and would allow for further future development of the recreation setting. This would 
not help to meet future expected trends for recreation in Arizona because nonmotorized activities 
and settings have the highest predicted demand–supply gap. More developed recreation settings 
would widen that gap rather than meet expected demand. 

The management objectives for two drainages on the south side of Walnut Canyon (535 acres) are 
assigned the ROS objective of primitive in alternative A, which accounts for the 0.03 percent of 
the forest (table 134). This ROS classification is an objective that may not be fully attainable but 
meets the management objectives of generally prohibiting structures and improvement in these 
locations. This does not vary by alternative. 

Alternative A does not have a ROS that protects the setting of the Red Mountain Geological Area 
from motorized recreation or development. It is classified as roaded natural. Even though this is a 
special area and it has a motor vehicle closure order, there is no protection in the 1987 plan for 
the recreation setting provided by its designation. Alternative A also has an error where it shows 
Kendrick Wilderness as roaded natural. The Wilderness Act overrides ROS, and so this error has 
no effect on the ground.  

In summary, the ROS classes in alternative A do not accurately reflect the amount of rural and 
urban settings on the forest, so there are some areas near communities where the desired ROS is 
not achievable and may not be compatible with the need for community facilities and recreation 
opportunities. It does not consider the settings on lands that may one day be acquired by the 
Forest Service or that may have shared trail and recreation systems, such as Fort Tuthill and the 
surrounding area. Under alternative A, 27 percent of the area currently in a semiprimitive 
nonmotorized condition according to the inventory (excluding wilderness) would be managed for 
a more developed recreation setting. 

The wilderness opportunity spectrum in alternative A was developed using a coarser filter, and as 
a consequence, ROS classes in alternative A are grouped into larger geographical areas than the 
ROS classes in alternatives B, C, and D. As a result, the nuances of topography and its effect on 
sights and sounds that affect wilderness experiences were not well considered. Wilderness 
opportunity spectrum at the time was a relatively new tool and mapping practices were not as 
sophisticated and inclusive as the ones available currently. The classes within alternative A 
represented the desired conditions for rehabilitation of wilderness qualities within areas that had 
experienced uses not consistent with wilderness prior to designation. These wilderness 
opportunity spectrum classes have since become obsolete through the recovery of natural and 
wild settings within wilderness areas. Through the rehabilitation of these settings, the wilderness 
user would experience a more primitive setting in many places than the wilderness opportunity 
spectrum classes represent. 
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Alternative B 
Alternatives B, C, and D differ from alternative A and the ROS inventory because they assign a 
ROS class on all lands within the administrative boundary of the forest, regardless of ownership 
(see appendix A, maps 5 to 7). This means that an additional 172,226 acres of lands in State or 
local government or private ownerships are being analyzed as part of these alternatives. The 
forest plan does not have any authority over these lands unless they are part of the National Forest 
System. However, it is beneficial for the forest plan to inventory and identify recreation 
opportunities within these lands for a number of reasons, including maintaining a compatible 
recreation setting across landownerships and simplifying the process of setting management 
objectives for newly acquired or exchanged lands.  

The percent of the forest in RN and SPM settings in the ROS for alternative B is similar to 
alternative A. There is a small decline in RN settings because of the reassignment of some acres 
to less developed ROS, particularly in the Verde Valley south of Wet Beaver Wilderness, Upper 
Clear Creek, and Anderson Mesa. Both the Anderson Mesa and Upper Clear Creek areas have 
had landscape assessments conducted in the 1990s and 2000s, which recommended removing 
roads for resource protection and the forest has been implementing this management 
recommendation since that time. However, unlike the Sedona-Oak Creek and Flagstaff-Lake 
Mary Areas (amendments 12 and 17), there was no amendment to update the ROS classifications 
to reflect these changes in management in the 1987 plan. For more details, see the “East Clear 
Creek Watershed Assessment” (USDA Forest Service 2006) and “Anderson Mesa Landscape 
Scale Assessment” (USDA Forest Service 2004a). Alternative B better reflects the work that has 
been done to manage the effects of roads on recreation and the natural setting in these areas by 
having more of the watershed in SPM and SPNM ROS classes. The effect of this allocation 
would be to preserve the more semiprimitive, and in some cases nonmotorized, setting in these 
areas. This is likely to result in some reduction in motorized access for hunters and campers.2 
Access to lakes and rivers in these areas has not been reduced because of the semiprimitive ROS 
setting. However, camping would be more limited because of guidelines under dispersed and 
developed recreation.  

Approximately 130,000 acres south of Wet Beaver Wilderness was evaluated in the potential 
wilderness inventory and all but two of these areas were ranked “high” for capability. Alternative 
B has more SPNM in potential wilderness not recommended than alternative A. Managing for 
alternative B’s objectives would better protect the unroaded and remote character of potential 
wilderness, but would not do as much as alternative C.  

There is also an increase in roaded natural settings in the Verde Valley north of Cottonwood. The 
communities in that area have had rapid population growth in the last 20 years and their growth 
has increased the area’s recreation use. Changing the ROS from SPM to roaded natural in this 
area would not necessarily change the natural-appearing landscape of the area, but would allow 
for more developments to provide recreation facilities and public services to the local community. 

The ROS objective for the Cinder Hills Off-Highway Vehicle Area is semiprimitive motorized (as 
opposed to roaded natural in alternative A). This would direct managers to have fewer 
                                                      
2 Off-road, motorized big game retrieval is not allowed in either of these areas under the “Coconino National Forest 
Travel Management Decision.” 
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developments on the site and to provide a less-managed experience than alternative A. The 
trailheads and entrances to the area would remain roaded natural and would allow for off-
highway-vehicle associated facilities to be concentrated in this area. New motorized areas would 
be selected and designed to meet a roaded natural setting at minimum. 

Alternative B more accurately reflects the areas that have a rural or urban setting on the forest and 
the adjacent lands when compared with alternative A. This would allow for community 
infrastructure appropriate to the scenery objectives and for a more seamless interface with city 
and county provided recreation facilities. Rural ROS classes from alternative A would be retained 
and in some places expanded. Alternative B would better accommodate developments consistent 
with the setting in the nearby communities, such as distribution power and telephone lines, except 
where amendment 12 or 17 specifically set the ROS at a more primitive level for protection of the 
community’s sense of place.  

The ROS settings for amendment 12 have been retained. There would be no difference between it 
and alternative A. The ROS settings for amendment 17 have been slightly modified to show a 
more developed setting in areas influenced by utility corridors. This change would not have a 
measureable effect on the recreation setting and would more accurately affect the on-the-ground 
needs of managing both the special use permit and recreation on the same piece of land. 

The percentage of the forest that would be managed for an SPNM setting is greater than in 
alternative A. It is also slightly larger than the area that the inventory found is currently in a 
SPNM condition. A small part of the increased SPNM in alternative B also reflects the 
recommendation of several new special areas: a new geological area and a new research natural 
area. The majority of these areas are closed to public access under the “Coconino National Forest 
Travel Management Decision” (USDA Forest Service 2011m), and the roads that are present are 
used very infrequently. There is a small area within the geological area that is designated for 
dispersed motorized camping, but it does not overlap with the resources for which the area is 
proposed. If it were to impact these resources at some point in the future, either by generating 
litter or increasing erosion in the adjacent area, it would be inconsistent with the desired 
conditions and would be narrowed or closed as appropriate. 

Some areas of SPNM are less than the recommended 2,500 acres due to the particularly high 
social values for the area or a landscape feature such as canyons that allows it to be easily 
distinguishable from surrounding landscape. Within some of these SPNM areas, there are existing 
administrative and public use roads; these roads would not be immediately closed because of the 
forest plan decision but would be evaluated through site-specific NEPA. These project-level 
decisions may not close all of the roads but would need to naturalize or close some of them to 
move toward the desired condition.  

The increase in SPNM is not expected to negatively impact the ability of the forest to use 
machinery and prescribed treatments to meet its ecological restoration goals. Vegetation 
management practices and intensities have changed in the past 20 years. As a result, managers 
seek to close roads once projects are completed in order to reduce the number of roads that need 
maintenance, especially when those roads are not needed for other administrative or public 
access. Temporary roads such as these may raise the cost of treatments but are an essential part of 
meeting the recreation, scenery, social, and ecological desired conditions of these projects. 
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On the west side of the Flagstaff Ranger District, there are several important differences between 
ROS for alternatives A and B. The Kendrick Mountain Wilderness and Red Mountain Geological 
Area are semiprimitive nonmotorized and primitive, which better protects their unique and 
sensitive resources from activities that would be inconsistent with their designated purpose. For 
Kendrick Mountain, there is little change in management that would result because of the 
protections of the Wilderness Act, but geological areas are administrative designations with more 
discretion at the forest level. Not maintaining the motorized closure for the geological area would 
allow for future management that could degrade the setting in which the resources are found.  

Primitive ROS outside of wilderness areas in alternative B mostly represents the ROS 
classification of the three recommended wilderness areas (see “Designated Special Areas” for a 
description of effects). They are found in the Verde Valley, Volcanic Woodlands, and Painted 
Desert Management Areas. Wilderness opportunity spectrum settings would not be assigned to 
these areas until they are congressionally designated. There is also some primitive ROS outside of 
recommended wilderness in areas that were part of potential wilderness areas and had sufficiently 
remote conditions in a portion of them to justify maintaining their primitive setting. While no 
road or motorized trail construction would occur in these areas over the life of the plan, they may 
be accessed by cross-country motorized travel for administrative purposes. 

Alternative B uses wilderness opportunity spectrum classes that permit onsite controls and 
facilities along trails corridors and other high-use areas to focus on protecting physical, 
biological, and social resources from recreational impacts. With the use and diversity of 
recreational uses within wilderness increasing, management should be directed to promote and 
ensure a diversity of wilderness values for present and future generations (Hendee and Dawson 
2002). The wilderness opportunity spectrum classes within alternative B would allow for a larger 
array of management practices within wilderness front-ranges and areas of easy access to meet 
the increasing demands for day use since day uses are increasing faster than population growth 
(Cordell et al. 1999).  

Wilderness opportunity spectrum classes for alternative B were modeled to provide for the 
greatest number of uses and wilderness values while allowing for management to be tactically 
dynamic in areas of higher use for the protection of the natural and wild character. Designation of 
wilderness transition (WT) and wilderness: semiprimitive (WSP) are more concentrated in areas 
of unique water, geologic, and scenic resources due to the draw these resources have to 
neighboring communities and forest visitors. Areas within wilderness that are less accessible and 
offer higher opportunities for challenge, risk, exploration, and solitude are allocated to 
wilderness: primitive (WP) and wilderness: pristine (WPS) even though some of these areas 
would have allowed from more visible and active management under alternative A. Through all 
four wilderness opportunity spectrum classes under alternative B, each wilderness area would 
manage “human use and influences to preserve naturalness and solitude” while at the same time 
promoting the most pristine condition possible for the wilderness resource (Hendee and Dawson 
2002). 

Alternative C 
The effects of alternatives C and B in terms of areas that are classified as urban and rural are 
essentially the same (see appendix A, map 6). There is a reduction of approximately 8,000 acres 
of roaded natural (less than 1 percent) and approximately 115,000 acres of semiprimitive 
motorized (about 6 percent) between alternatives B and C. This difference is due to the addition 
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of wildlife habitat management areas which have restrictions on road use and 10 additional 
recommended wilderness areas in alternative C. This would provide the largest reduction of acres 
available to motorized recreation activities of any of the alternatives. Since motorized big game 
retrieval occurs across a hunting unit regardless of ROS, the availability of motorized big game 
retrieval would not necessarily change because of alternative C. Areas that allow for cross-
country motorized big game retrieval do not overlap wildlife habitat management areas and so 
this element of alternative C would also not impact this recreation opportunity. 

The acres that were changed from RN and SPM from alternative B are allocated to SPNM in 
alternative C, which would increase opportunities for nonmotorized recreation for visitors who 
want to recreate away from motorized vehicles and roads. This alternative would do the most to 
meet projected demand for these activities in Arizona. However, it would likely reduce access for 
other forest users and restrict SPM and RN activities such as dispersed car camping. 

This wilderness opportunity spectrum for alternative C is the same as in alternative B. 

Alternative D 
The ROS classes for alternative D are the same as alternative B except that there are no 
recommended wilderness areas, so those areas that were primitive because of a wilderness 
recommendation are RN, SPNM, or SPM depending on their proximity to roads and facilities 
(table 134 and appendix A, map 7). As a result, these areas would be available for mechanized 
recreation activities. Walker Mountain would still be unavailable to motorized recreation 
developments because its ROS class is SPNM. This would retain some of its unroaded and 
remote character. In Davey’s, there are likely to be more impacts to the primitive recreation 
opportunities and more encroachment on the existing Fossil Springs Wilderness, because the 
recreation setting would allow for further development of utilities insofar as they are compatible 
with the scenic integrity objectives in the area and sites that support recreation in Fossil Creek 
and the adjacent wilderness. In Strawberry Crater, the main activity that would continue is the 
occasional firewood gathering and low intensity motorized recreation. It is uncertain if these 
activities would increase over time or not. There are no known attractions that would draw in 
users of this type, except for the areas’ remoteness. 

This wilderness opportunity spectrum for alternative D is the same as in alternative B. 

Developed and Dispersed Recreation 
Affected Environment 
Recreation Activities and Facilities 
Although recreational use on NFS lands has increased steadily since the establishment of the 
Forest Service, reports showed a decline in recreation participation nationally beginning in 2001. 
Reasons suggested for this trend include travel concerns following the September 11, 2001, attack 
on the World Trade Center and the expansion of indoor recreation opportunities through the 
growth of computer games, the Internet, and television (Roper ASW 2004). Another factor 
contributing to declining outdoor recreation is the economic downturn starting in 2009. In 
particular, the Coconino NF is a recreation hub for northern Arizona, as evidenced in a recent 
publication of “99 things to do in northern Arizona” where 25 percent of the highlighted activities 
directly pointed to the Coconino NF’s recreation opportunities (Flagstaff Chamber of Commerce 
2011). 
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National Visitor Use Monitoring (NVUM) survey data for the Coconino NF confirm that the 
forest is experiencing a similar slight decrease in recreation use, with the exception of visitations 
to wilderness areas, which have increased (see table 135). Even though these particular surveys 
show decreasing use forestwide, there may be locations on the forest where recreation use has 
increased on a more localized level. NVUM only accounts for trends at the forestwide scale. The 
five main activities drawing visitors to the Coconino NF were hiking/walking (32.8 percent of 
participants), viewing natural features (21.5 percent of participants), relaxing (8.1 percent of 
participants), driving for pleasure (6.1 percent of participants), and visiting historic sites (4.4 
percent of participants). Downhill skiing, bicycling, fishing, and viewing wildlife were also very 
popular primary activities. The survey also estimated that approximately 60 percent of visitors to 
the Coconino NF traveled more than 100 miles for their visit, of which 35 percent traveled more 
than 500 miles (USDA Forest Service 2011j). This fairly large percentage of long-distance 
tourism in the visitation estimates may be another factor in the decline of overall visitation to the 
Coconino NF, as during economic downturns, people are less likely to spend money on long-
distance travel and more likely to recreate or seek vacation experiences locally.  

Table 135. National visitor use monitoring survey visitation estimates 2005 and 20101 

Type of Area FY 2005 Site Visits FY 2010 Site Visits 

Day-use developed  2,310,000 2,240,000 

Overnight use developed 150,000 130,000 

Undeveloped general forest area 2,700,000 1,840,000** 

Wilderness 380,000 500,000 

Source: USDA Forest Service 2011a and 2011j 
 
1 The 2005 estimates were reconciled in 2011 to make them comparable because of a change in the modeling 
assumptions and methodology for the 2010 data. 
2 This decline may be partially due to outliers in the sampling of low-use days in general forest areas. In 2005, Airport 
Saddle had a very large count on 2 days of 200 and 900 trips counted out of a sample of 12. In 2010, 40 days were 
sampled from this strata with 2 outliers of 100 and 300 trips counted. The magnitude and relative weight of these 
outliers may have skewed the 2005 estimates for general forest areas to be higher than actual use. 

The Coconino NF has 142 developed recreation facilities that accommodate approximately 
16,500 persons-at-one-time (PAOT). More than two-thirds of the facilities are day-use oriented 
and the rest provide overnight or group uses. As shown in table 136, some site types have larger 
capacities than others. Trailheads, for example, tend to have lower PAOTs than campgrounds or 
ski areas. Overnight facilities that provide trash cans and toilet facilities can help trash and 
sanitation issues, but the forest often struggles to provide satisfactory services with limited 
budgets. For this reason, about 35 percent of developed sites on the forest are managed by private 
companies, or concessionaires, including the snowplay and ski areas. These outside parties tend 
to manage larger sites, totaling approximately 60 percent of the developed site capacity on the 
forest (USDA Forest Service 2011g). 
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Table 136. Developed facilities on the Coconino NF by type 

Type of Facility Number of Sites Percent of Forest  
Recreation Capacity 

Water-based recreation site 16 11 

Group sites, resorts, recreation residences 22 9 

Campgrounds 24 20 

Trailhead 43 17 

Snowplay and ski areas 3 28 

Day-use sites 34 15 

Total 142  

Source: USDA Forest Service 2011g 

There are a diverse group of recreation activities that take place which have emerged only in the 
past decade. Some of these include: rock climbing, geo-caching, downhill mountain biking, and 
paint balling (USDA Forest Service 2008a). Many of these emerging uses do not yet have 
standards for safety and management. In addition, providing specific areas or trails for a large and 
diverse set of activities diminishes the natural environment setting. If left unmanaged, however, 
the social trails created by these users and resulting impacts on the areas have the potential to 
create an even larger impact on the natural environment setting. The diversity of outdoor 
recreation, population and tourism growth, and challenges associated with environmental 
education has made the management of a sustainable trail system difficult. Social trails have 
proliferated in the forest adjacent to urban areas, where demand for particular recreation 
experiences has not been met and where dispersed camping is common. These trails can increase 
erosion and decrease vegetative cover, resulting in impacts to heritage sites, watershed conditions, 
wetlands resources, wildlife, and the overall trail experience. Even though the most common 
places to find these impacts is near communities, popular dispersed camping sites such as Jacks 
Canyon also have webs of trails created by large and frequent camp use (Dechter, S., personal 
communication, June 17−22, 2011).  

Nonmotorized Recreation 
According to the Coconino NF’s corporate database (INFRA), there are approximately 
1,0003 miles of trails that are managed by the Forest Service. The large majority of these trails are 
open to all modes of nonmotorized recreation. Nonetheless, each trail is assigned a use which 
determines what trail design standards would be applied to it. For instance, a trail designed for 
hiking may be useable for both bicycles and equestrians, but its use designation tells the Forest 
Service trail crew what type and level of maintenance applies to the trail. Figure 6 shows the 
distribution of trails across the forest in both the use they are designed for and the condition class 
they have been designed. Trail condition class 1 (TC1) is the most primitive class and requires 

                                                      
3 This number may be 20 percent larger than actual because INFRA shows a total of approximately 800 miles, but the 
categories of trail design types adds up to almost 1,000 miles. It is possible that some trails have multiple design classes 
assigned to them. 
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way finding skills to navigate and TC 5 is the most developed class which typically is paved or 
surfaced in some manner. As figure 6 shows, most of the trails on the forest are designed for 
hiking and pack and saddle uses and are in TC3 or lower. These types of trails are consistent with 
the roaded natural and more primitive settings on the ROS (USDA Forest Service 2011g). 

 
Figure 6. Trail use design by trail condition class 

Even though Figure 6 shows only 16 miles of cross-country ski trail, approximately 420 miles of 
trails designed for other recreation types are managed for year-round recreation and allows cross-
country skiing and snowshoeing. The Coconino NF has long been a destination for snow-based 
recreation because of its proximity to the growing populations of the Verde Valley and Phoenix 
metropolitan area, neither of which typically receives snow in winter. The Coconino NF and the 
Apache-Sitgreaves National Forests provide the majority of snowplay opportunities in Arizona. 
These activities include: skiing, snowboarding, cross-country skiing, snowshoeing, sledding, and 
general snowplay. Arizona Snowbowl, the Flagstaff Nordic Center, and Wing Mountain Snow-
Play areas are privately-managed facilities on the forest that supply much of the demand for 
developed snowplay facilities. A survey of snowplay visitors found that approximately 93 percent 
of respondents were from other counties in Arizona, primarily Phoenix, with an approximate 
contribution of $534 per group to the economy per trip (median group of 4 people). They 
estimated the local economic impact of these activities as $16.2 million annually (Flagstaff 
Convention and Visitors Bureau 2010). Often, demand for snowplay opportunities exceeds what 
the Coconino NF can provide as evidenced by long lines of vehicles waiting at snowplay facilities 
on snowy weekends (USDA Forest Service 2008a).  
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Bicycling is a recreation use that has increased in popularity since the 1987 plan was instated 
(USDA Forest Service 2008a). According to the National Survey of Recreation and Environment 
in 2000, an additional 28 million respondents said they had participated in bicycling as a 
recreational activity since the 1995 survey (USDA Forest Service 2002a). Sedona and Flagstaff 
are nationally known mountain biking destinations. As the sport evolves and more advanced 
mountain bikers seek trails with more technical challenge, demand has increased for more trails 
designed to mountain biking trail standards that are more primitive. 

Many trails on the Coconino NF have been designed for horse, pack, and stock use, but they are 
often used by other types of recreation and, if not maintained, may be incompatible with 
equestrians’ desired trail standard and, therefore, recreation experience. The longest trail available 
for horse, pack, and stock use is the Arizona Trail which connects the Tonto, Coconino, and 
Kaibab National Forests. There was some comment received during scoping on the desire for a 
second long-distance trail connecting the Verde Valley and Coconino NF above the Mogollon 
Rim. 

Motorized Recreation 
The National Survey of Recreation and Environment in 2000 found that driving off-road (a 
category somewhat broader than off-highway vehicle use but which captures the same 
population) grew in popularity by approximately 10 million respondents in the late 1990s and 
accounted for the activities of nearly 18 percent of respondents in 2000 (USDA Forest Service 
2002a). National Visitor Use Monitoring program survey data specific to the Coconino NF 
estimated only about 6 percent of forest visitors participating in off-highway vehicle activities, 
with less than 1 percent of those visits to primarily participate in off-highway vehicle activities 
(USDA Forest Service 2011j). However, Coconino NF personnel have observed that much of the 
off-highway-vehicle use is found in locations away from those developed sites more frequently 
sampled in the National Visitor Use Monitoring program survey. Therefore, it is possible that the 
Coconino-specific National Visitor Use Monitoring program survey is underestimating actual off-
highway-vehicle use on the forest.  

A study funded by Arizona State Parks in 2003 found that Coconino and Yavapai Counties 
combined receive 2.36 million days of off-highway vehicle recreation annually, much of that 
presumably occurring on local NFS lands (i.e., Coconino, Kaibab, and Prescott National Forests). 
This use represents 26 percent of total off-highway-vehicle use recorded in Arizona annually; 80 
percent of Coconino County off-highway-vehicle use, and 35 percent of Yavapai County off-
highway-vehicle use comes from areas outside those counties (Arizona State Parks 2003). 

Most motorized recreation on the Coconino NF occurs on roads and in the Cinder Hills Off-
highway Vehicle Area. There are 14.2 miles of designated motorized trails on the forest. On the 
other hand, the “Coconino NF Travel Management Decision” (USDA Forest Service 2011m) 
designated 2,775 miles of roads for off-road-vehicle use (USDA Forest Service 2011o). Trails and 
roads typically provide different recreation experiences because they are maintained and designed 
differently and have different vegetation clearance requirements. (See table 137.)  

Table 137. Miles of vehicle-type destinations on the 2012 motor vehicle use map 

Jurisdiction Route Designation Miles 

Forest Service  All vehicles 2,775.4 
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Jurisdiction Route Designation Miles 

Highway-legal vehicles 446.9 

Not designated for public use 4,467.1 

Forest Service Total 7,689.4 

Other  All vehicles 39.2 

Highway-legal vehicles 623.2 

Not designated for public use 54.3 

Other Total 716.7 

Grand Total 8,406.1 

Source: Forest Service 2011o 

Recreation Suitability 
According to the 1982 Planning Rule Provisions, suitability is “The appropriateness of applying 
certain resource management practices to a particular area of land, as determined by an analysis 
of the economic and environmental consequences and the alternative uses foregone.” There are 
no explicit suitability determinations for recreation or transportation in the 1987 plan, including 
on where snowmobiling and recreational shooting can occur on the forest in alternative A. Some 
restrictions on these uses may be implied based on the ROS classification and whether or not the 
character of the area should be “remote” or nonmotorized. However, the 1986 ROS Guide does 
allow for oversnow motorized use even in areas of SPNM. 

Environmental Consequences 
Alternative A 
Recreation Activities and Facilities 
One of the biggest differences between alternative A and the other alternatives is that, aside from 
ROS and wilderness opportunity spectrum, it contains very little strategic guidance on how to 
retain these settings forestwide. It also has very little direction on managing recreation activities 
or developed sites. The two exceptions to these information gaps are amendments 12 and 17, 
which tried to address these concerns for the areas of the forest most affected by tourism and 
population growth. The consequence of this lack of balanced direction has been an inconsistent 
approach to recreation management on the forest, which makes it more difficult for forest 
managers to identify projects and measure progress or limit potentially incompatible activities. 
These inconsistencies can result in projects that do not meet public demand or inappropriately 
alter the recreation setting. 

Alternative A also lists new construction and reconstruction projects for recreation sites and trails 
that are problematic because priorities have changed and future funding is unknown. On page 61 
to replacement page (RP) 64 of the 1987 plan (alternative A), there is a list of priority recreation 
improvements that makes up the bulk of the direction for developed recreation facilities. Most of 
these projects have been completed or are no longer feasible or desirable due to funding or 
changes in the recreation demand on the forest. There are also several of these projects listed in 
amendment 12, the majority of which have already been completed. This results in current 
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priorities being inconsistent with the 1987 plan. The impact to developed facilities and recreation 
experiences is that there is not a coherent strategy to when and how recreation facilities are 
constructed or improved besides maintenance standards. As a result, there are unmet needs that 
have resulted from changes in demand that the forest has not had the flexibility to address. 

The rest of the plan direction on developed recreation facilities (outside of amendments 12 and 
17) are procedural in nature and do not provide clear desired conditions or guidelines to help 
managers make decisions. The only guidelines that would influence recreation management are 
guidelines considering erosion impacts from site grading and road improvements during the 
rehabilitation of existing sites, and the planning and design of new sites to riparian resources. 
There is also a guideline that encourages evaluating bear habitat needs during project planning. 
Neither of these guidelines directly addresses developed facilities management needs or desired 
outcomes of these services, though both promote beneficial environment and habitat conditions 
during project planning and site maintenance.  

Other guidance that would influence recreation sites is already repeated in law, regulation, and 
policy (e.g., the Clean Water Act) or is not useful in the process of site design and planning. 
Therefore, there is little plan direction that pertains to the on-the-ground conditions of developed 
sites or how they fit into a broader recreation strategy. As a result, there is little difference in the 
on-the-ground effects in developed sites between alternatives A and B, even though alternative B 
more clearly explains the desired outcomes of developed recreation management. This facilitates 
better communication of these desired conditions with the public and internal audiences, but not 
necessarily different outcomes. 

For the majority of the forest, alternative A identifies management areas primarily based on 
vegetation and slopes that don’t reflect current public use patterns and management needs and, 
therefore, are not helpful to managing recreation uses and areas. Amendments 12 and 17 were 
specifically designed to address this issue in Sedona and Flagstaff, those areas where recreation 
on the forest is most concentrated. These amendments addressed how to coordinate with 
community goals and plans, and would continue to provide direction for consideration of cross-
jurisdictional concerns. As a result, recreation opportunities across ownership boundaries would 
be more consistent and have fewer conflicts in the Flagstaff and Sedona areas. Elsewhere on the 
forest, management areas are focused on vegetation management and do not address underlying 
social issues. Coordination with communities and recreation activities off-forest in these parts of 
the Coconino NF would not have to consider the character or consistency of recreation uses and 
developments with adjacent lands or goals. As a result, resident–user conflicts would be higher, 
and there would be an inconsistent approach to recreation issues on the forest. 

Alternative A does not address the use of fee programs and concessionaires as a strategy for 
managing the recreation resource, because many of these programs did not exist when the 
original plan was approved. Since their inception, these programs have been used under their own 
authorizing regulations in a way that is compatible with the direction in alternative A. In light of 
decreasing recreation budgets and increasing recreation demand, it is notable that while it is silent 
on these programs, fee programs and concessionaires would likely play an increasingly important 
role in achieving the services and improvements dictated in the 1987 plan. 

Nonmotorized and Motorized Recreation 

Three “quiet areas” on the Coconino NF were established before the 1987 plan: Pine Grove, 
Woods, and Rattlesnake. These areas are closed to motorized travel in the fall and winter for 
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wildlife and nonmotorized hunting opportunities and open in the summer. These areas would 
continue to be managed for nonmotorized hunting opportunities but would have evidence of 
roads and allow motorized use in the summer. This direction would balance the demand for 
motorized recreation with demand for low disturbance environments and for hunting and wildlife 
over the winter. 

The schedule of activities for dispersed recreation (e.g., trails) is also outdated and, as a result, 
would lead to some conflicts with current law, regulation, and policy, in addition to not directing 
the forest to respond appropriately to changing recreation demand. However, there is some 
relevant direction on dispersed recreation in the 1987 plan that would affect the outcomes of 
projects on the forest tied to winter recreation. Direction to evaluate cross-country ski and 
snowplay areas on the forest was followed, but the demand for these activities is still very high, 
and the forest would continue to evaluate and plan for these activities. This would help to meet 
demand for these activities and relieve traffic pressure on U.S. Highway180, where most winter 
recreation facilities are located. The horse, pack, and stock, campfire, and overnight camping 
restriction in the 1987 plan would continue to limit activities like cross-country skiing and 
snowplay, where compaction of shallow snow and disturbance to other visitors would negatively 
impact vegetation, soils, and the recreation setting. Under the 1987 plan, there is little direction to 
provide a recreation emphasis to areas across the forest. 

Recreation Suitability 

As mentioned previously, the 1987 plan contains no explicit recreation or transportation 
suitability determinations, therefore, motorized recreation on roads and trails and cross-country 
snowmobile use would continue across the forest outside of wilderness, the locations restricted by 
1987 plan standards on the off-highway vehicle map and forest closure orders. Currently, about 
1.7 million acres of the forest is accessible within 1 mile of a road. Just because an area is suitable 
for a particular use does not mean that a road, trail, or area would be constructed or authorized in 
the future. Those decisions are made at the site-specific level. Also the presence of an existing 
road in an area that is not suitable for that use does not automatically mean that the road is out of 
compliance with the forest plan. There may be cases where the road remaining open is essential 
for safety and access, such as a road to a private inholding.4 Without suitability guidance in the 
1987 plan, the recreation setting would be more widely impacted by roads and motorized trails, 
and areas of low density roads would be rarer as the forest recreation program responds to 
increased demand for motorized recreation increases. Under this scenario, areas that would 
provide nonmotorized settings would be driven by wildlife concerns and so recreation disturbance 
by nonmotorized visitors to sensitive wildlife would be higher than it would for the other 
alternatives. 

Recreational shooting is not restricted in the 1987 plan except seasonally in Arizona Game and 
Fish Department “quiet areas,” which would allow for this activity to continue throughout most 
of the forest, except where prohibited by forest closure orders. As a result, many recreational 
users and nearby residents would continue to hear this activity and it would impact their ability to 
find quiet recreation settings. It is unclear how frequently this user conflict occurs on a given 
weekend on the forest. There are often reports of recreational shooting interfering with people’s 

                                                      
4 An inholding is a parcel of private property surrounded by national forest. 
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desired recreation experience, but there is no data to support that this is a frequent occurrence 
except anecdotal information. 

Table 138 compares the acres of the forest that are suitable or not suitable for a given recreation 
use by alternative. For further comparison of alternatives, see the recreation suitability 
subheading under alternatives B, C, and D. 

Table 138. Recreation suitability acreages by alternative 

 

Total Acres Percent of Forest 

Alt. B Alt. C Alt. D Alt. B Alt. C Alt. D 

New 
Motorized 
Areas 

Suitable 879,686 784,776 880,701 44 39 44 

Not Suitable 1,128,118 1,223,028 1,127,103 56 61 56 

NFS Roads 
and Motorized 
Trails Greater 
than 50 Inches 

Suitable 1,610,003 1,277,580 1,615,947 80 64 80 

Not Suitable 397,802 730,224 391,857 20 36 20 

NFS 
Motorized 
Trails Less 
than 50 Inches 

Suitable 1,610,003 1,277,580 1,607,555 80 64 80 

Not Suitable 397,802 730,224 400,249 20 36 20 

Temporary 
Roads 

Suitable 1,824,239 1,746,681 1,845,937 91 87 92 

Not Suitable 183,565 262,123 161,867 9 13 8 

Permanent 
Roads 

Suitable 1,610,003 1,480,756 1,615,716 80 74 80 

Not Suitable 397,802 527,048 392,088 20 26 20 

Mechanized 
Travel 

Suitable 1,842,756 1,840,477 1,849,425 92 92 92 

Not Suitable 165,049 167,327 158,379 8 8 8 

Nonmotorized 
Travel 

Suitable 2,007,804 2,007,804 2,007,804 100 100 100 

Not Suitable 0 0 0 0 0 0 

Alternative B 
Recreation Activities and Facilities 

For almost every type of recreation use on the forest, the plan revision team received comments 
that supported the expansion of the use and greater access for a particular type of use and 
comments that wanted limitations on those same uses. These conflicts are inherent to almost all 
recreation projects throughout the Nation. Some experiences and settings are mutually exclusive, 
such as a roaded setting and a wilderness setting. The revised ROS classes attempt to balance 
these needs and desires. However, many of these conflicts would need site-specific solutions to 
be managed effectively based on a clearly articulated desired condition. 

The desired conditions for developed recreation facilities focuses on maintenance of existing 
facilities, consolidation of facilities in high use areas and accommodating increased demand for 
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large group events on the forest, while maintaining a diversity of recreation settings. Applying 
this strategy across the forest would result in larger campgrounds that would be more profitable 
as fee or concessionaire sites because of economies of scale. The focus of increasing developed 
group sites would reduce the burden of managing gatherings of this size through special use 
permitting and would provide a staging area that could be used for special use events in the 
nearby general forest area. This would limit the resource impacts of large group gatherings to soil, 
riparian resources, and wildlife and would expand the number and variety of developed settings 
where these opportunities would occur.  

Alternatives B, C, and D have a management approach to address the use of fees and 
concessionaires as funding mechanisms for recreation facilities, which states, “Fee areas and 
concessionaires may be used, as appropriate, to maintain and manage developed facilities, 
particularly in high-use areas. Ensure that Forest Service rules are enforced consistently through 
contract administration.” This direction does not compel the forest to turn all such sites into fee 
areas, but it does provide a strategic direction on which areas would be most appropriate to 
consider for such investments. The use of these tools would ultimately be used where it allows to 
the forest to achieve desired conditions for a site or area that would not be possible without 
appropriate investment or mitigation of impacts from high visitation. As a result, the most popular 
destinations on the forest, such as red rock country and Upper and Lower Lake Mary, would 
continue to be operated in a way that requires fees but the result would be better maintained 
facilities, more enforcement and fewer resource impacts. Most areas that are not as popular or 
more remote would continue to be free for visitors. As a result, visitors may choose to recreation 
elsewhere on the forest as new areas have fees applied to them or become concessionaire 
operated sites. 

Guidelines for construction and reconstruction of developed and dispersed recreation (trails) 
would not prescribe specific projects. Guidelines for developed recreation provide direction for 
the management and design of facilities to meet safety standards and to remain consistent with 
scenic integrity objectives. This would result in increased flexibility in meeting demand for 
recreation facilities for the public without compromising scenery or safety considerations. 
Structures would be visually compatible with the landscape and consistent in appearance across 
management areas through the application of the U.S. Forest Service “Built Environment Image 
Guide” and the desired landscape character descriptions. Management approaches would 
encourage determination of use trends when updating developed sites. This would result in 
recreation developments responsive to seasonal demand, emerging recreation activities and 
current best practices. 

Nonmotorized and Motorized Recreation 

There are several major roads (e.g., Forest Highway 3, State Highway 89A, State Highway 87, 
and U.S. Highway 180) that are not federally designated scenic byways on the forest that 
experience high levels of recreational use and through traffic. While the roads themselves are 
managed by State or county agencies, the resources along the road are Forest Service. The 
modified proposed action emphasizes the provision of developed facilities along these routes as 
opposed to low-development trailheads or simple pulloffs because of the increased safety risk to 
visitors from the adjacent high speed traffic. Providing developed facilities in these areas would 
result in increased safety to both drivers and visitors. 

Even though the plan desired conditions are divided into developed and dispersed recreation 
categories, both sections provide direction to consider each resource as part of a larger landscape 
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and recreation experience. The desired conditions for developed sites state that trails should link 
these sites to a variety of dispersed opportunities and both sections discuss how to manage the 
quality, benefits, and impacts of interpretive and educational materials and kiosks in a variety of 
settings. This direction would result in a more holistic approach to the recreation resource and a 
more gradual and planned mosaic of dispersed to developed settings based on use patterns and 
resource goals. As a result, visitor experience would improve due to sites better meeting visitor 
expectations and the diversity of settings provided. 

Desired conditions and guidelines for dispersed and developed recreation would direct the forest 
to not provide dispersed camping opportunities within 200 feet of riparian, shoreline, and aquatic 
resources (except in the Long Valley Management Area) and would limit most developed sites 
near riparian areas to day use. This direction would prevent designated dispersed sites from being 
provided in this buffer and it would not allow for camping under special use permits. It would 
also prevent designation of dispersed camping corridors on the motor vehicle use map within 200 
feet of these resources. In order to meet this guideline in some locations, the forest would need to 
institute closures that prohibit dispersed camping within this buffer.5 Alternative B would result in 
protections for water quality, soil conditions, and riparian vegetation in approximately 29,000 
acres; however, there would be less area available for dispersed and developed camping near 
water. Because of the steep canyon topography and intense recreation use in the Long Valley 
Management Area, applying this desired condition would practically make dispersed camping 
off-limits in the southern end of the management area. The exception provided for this 
management area would allow for designated dispersed sites to be established based on a site-
specific analysis of the capacity of the area and the tradeoffs between effects to aquatic resources 
and the desired condition to provide semiprimitive recreation opportunities among the canyons 
and ridges. Long Valley is approximately 50 percent of the Upper Clear Creek watershed. The 
division of the watershed between the Long Valley Management Area and the Upper Clear Creek 
Management Area geographically divides the emphasis of the area between recreation and 
protection of water quality and natural resources. There are currently wet meadow closures to 
motorized vehicles in this part of the Long Valley Management Area that would not be affected 
by this direction and would be supported by the management area’s desired condition to protect 
meadow and wetland resources from recreation impacts. This direction would result in areas of 
higher recreation activities in the Upper Clear Creek watershed being concentrated in the Long 
Valley Management Area and more remote recreation experiences being offered in the rest of the 
watershed. As a result, the quality of wildlife habitat in the areas outside of Long Valley would be 
improved as a result of reduced recreation disturbance. 

Another way that the proposed revised plan would protect aquatic and riparian resources is a 
desired condition to confine recreation impacts to these resources to specific access points, 
including trail crossings. Many popular swimming holes, springs, and boating areas have 
extensive shoreline vegetation loss due to multiple access points and off-trail travel. This desired 
condition would lead the forest to increase signage and trail markings in these areas to increase 
the visibility of trails that minimize the resource impacts of these activities. It could also result in 
closures where recreation impacts are causing resource degradation in SPNM or primitive ROS 
settings, such as the south end of Sycamore Canyon. Since riparian areas are typically very 
                                                      
5 See “Designated Areas” for more discussion of this direction’s effects on wilderness and wild and scenic rivers such 
as West Clear Creek and Fossil Creek. 
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productive because of water availability, vegetation on social trails should recover quickly and 
sedimentation to the streams would be reduced. 

Desired conditions for dispersed camping encourage the forest to provide a wide range of settings 
and opportunities. Because of implementation of the Travel Management Rule, dispersed 
camping with motor vehicles such as RVs would be more limited than under past conditions. 
Since this is not expected to decrease demand or visitation by these types of users, the “Coconino 
National Forest Motorized Travel Management FEIS” recognized the result would be a higher 
concentration of these activities in these corridors (USDA Forest Service 2011o). The modified 
proposed action sets desired conditions in these corridors that would maintain the recreation 
setting by identifying conditions that may trigger a change in management or strategy. On the 
ground, this would result in increasing the miles of dispersed corridor, changing from corridors to 
spur road sites, or closing corridors where mitigation measures cannot be effectively 
implemented. These strategies would vary based on site-specific conditions though in general 
would promote ecosystem health in areas of excess recreation use while providing for dispersed 
motorized camping opportunities throughout the forest. 

The modified proposed action acknowledges the changing demand for recreation activities on the 
Coconino NF and provides desired conditions that direct managers to analyze capacity for 
dispersed recreation activities in order to prevent overuse and degradation of natural resources 
and recreation settings. This would result in restrictions on certain activities on particular trails or 
in certain areas as the plan is implemented. Conversely, it would also result in new areas being 
established for the more impactful uses in order to concentrate them away from sensitive 
resources and avoid user conflict. While this would displace some recreation users from areas that 
they have historically used, it would allow the forest to retain ROS settings and proactively 
prevent degradation of recreation settings and sensitive wildlife habitat. Areas on the forest that 
are allocated for higher encounter levels may see disproportionate increases in use as a result. 

Trailheads are the gateways to Coconino NF, and the modified proposed action provides guidance 
for determining their design and location. Some of the key design elements that the modified 
proposed action addresses, which were not addressed by the 1987 plan, are trailhead borders, 
durability, ingress and egress, conflicts with nearby private land, appropriateness of design for the 
recreation setting, interpretive information, and special considerations for trailheads that are 
intended to accommodate trailers and year-round recreation. Designing and locating trailheads 
according to these desired conditions would result in safer, more visually appealing and 
functional trailheads, which would improve visitor experiences and wayfinding. Including these 
design considerations would make the trailheads more intuitive for users and decrease the 
likelihood of trailheads being expanded by people parking outside of them. 

Alternative B is more adaptable in managing the diversity of demands for trails on the forest. 
Trails are currently designed for traditional recreation uses such as horseback riding and hiking 
and their use by newer forms of recreation, such as single-track off-road vehicles and more 
technologically sophisticated bicycles, has led to increasing user conflict. While all trails on the 
forest are currently managed for multiple uses, the modified proposed action recognizes not all 
trails are well suited for this strategy and, consequently, has a management approach to consider 
single-use trails where user conflict cannot be mitigated. As such, the modified proposed action is 
more adaptable than alternative A in that it embraces both strategies (multiple- and single-use 
trails) and relegates the designation of each trail type to a project-level, site-specific decision. It 
also has desired conditions that address the impacts of social trails in sensitive ecosystems and 
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considers which social trails would be prioritized for rehabilitation or closure due to these 
impacts. This would decrease user conflict on high-use trails and increase the diversity of 
recreation experiences on the forest. It may also result in a slight increase in trail density where 
trails between the same locations have alternate routes for certain users. 

The desired conditions for trails also describe the types of recreation opportunities and impacts 
that may come from motorized and mountain biking trails, which alternative A addressed in a 
more limited fashion. A key strategy to addressing the lack of diversity in trail settings and design 
is to develop systems of trail that address the fastest growing and lowest supply trail types: 
motorized and bicycling. There is also demand for long-distance trails for motorized and 
equestrian trails from certain members of the public. A Colorado survey found that most off-
highway-vehicle users traveled an average of 29 miles in a trip and that this distance was a 
minimum for providing a variety of scenery and terrain and to minimize user-created routes 
(Crimmins 1999). The current mileage and system provided on the Coconino NF would not meet 
these expectations and provide adequate motorized opportunities to the average motorized user, 
given Crimmins’ findings. The modified proposed action’s objective is for 2 to 8 systems of trails 
for bicycling, motorized users and equestrians to be developed over the next 5 to 10 years. These 
systems may be for a variety of skill levels and would better address the resource issues 
associated with motorized recreation and mountain biking and desired recreational experience of 
these users. 

Because of the lack of motorized trails on the Coconino NF, the modified proposed action 
provides guidance on the desired outcome of future motorized trail designations. The desired 
condition would influence future trail planning to create a system of trails that can accommodate 
multiple vehicles with some availability of single-track trails for a more semiprimitive 
experience. Due to its consideration of various motorized trail systems, alternative B better meets 
the demand for recreation opportunities than alternative A, which only considers roads and the 
Cinder Hills Off-highway Vehicle Area as motorized recreation resources. 

Creating a motorized system that meets the needs of multiple types of motorized use needs to be 
supported by extensive information outreach and accurate maps that help visitors navigate easily 
on designated roads and trail. The ability of visitors to navigate the designated system accurately 
would help prevent unintentional resource damage. The plan provides desired conditions that 
support the rehabilitation of unauthorized trails to eliminate confusion over which roads and trails 
are open to motorized use, and it encourages signing and education, which would facilitate less 
resource damage to recreation experiences, wildlife, vegetation, and soils from unintentional off-
road travel. 

In alternative A, an entire management area (13) would be devoted to the Cinder Hills Off-
highway Vehicle Area, but due to the travel management motor vehicle use map, a management 
area is no longer needed to delineate its boundaries. In alternative B, the desired conditions for 
the area are consolidated to provide for clear signing and delineation to keep vehicles from 
impacting adjacent cinder cones, while at the same time providing access to motorized routes that 
can extend the recreation experience. It is recognized that the Cinder Hills Off-highway Vehicle 
Area is primarily for recreation and it is unlikely to ever meet desired conditions for vegetation or 
soil resources. However, this area provides a uniquely valuable recreation experience for off-
highway-vehicle users, whose access is now restricted on national forests throughout northern 
Arizona with the implementation of the Travel Management Rule. 
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Snowplay is a popular activity on the Coconino NF and occurs in both developed and dispersed 
settings. Because of the safety concerns associated with this activity, the modified proposed 
action directs the forest to meet industry standards in developed areas and to discourage dispersed 
recreation where paved roads increase the risks to the recreational user. This would result in some 
areas, such as near major highways and interstates where snowplay is currently occurring, to be 
closed to this activity. This would displace some dispersed snowplay visitors from areas they have 
typically used, but would also increase safety for visitors along highways. In turn, the forest 
would continue to provide year-round access for this activity, and in the case of the Long Valley 
Management Area, expand it so that dispersed winter recreational demand can be met. 

The modified proposed action addresses the Coconino NF’s niche as a destination for recreation 
involving historic trails and sites. Visiting historic sites is one of the top five uses on the forest 
and providing these experiences requires preservation and adaptive reuse of historic trails. The 
desired condition in alternative B is to preserve these resources, but allow for their continued 
visitation. As a result, historic trail use by visitors would be expanded where it can also meet the 
objectives of preserving the historic resource. 

Wildlife-based recreation direction in the modified proposed action is less hunting-specific than 
alternative A and retains wildlife-viewing direction from amendments 12 and 17. The desired 
conditions emphasize diverse range of opportunities. In some locations, more primitive, quiet 
hunting opportunities would be retained similarly to how they would be in alternative A. The 
language closing “quiet areas” to motorized travel from alternative A would be carried forward 
without changes. The Coconino NF would continue to work with the Arizona Game and Fish 
Department to meet habitat goals and provide the desired hunting opportunities in these areas 
under alternative B. Wildlife viewing areas that are recognized in alternative A would be provided 
and possibly expanded in coordination with Arizona Game and Fish Department proposals. These 
desired conditions and management approaches would provide a recreation setting that is specific 
to the public desire to have quiet and sometimes remote encounters with wildlife. Across the rest 
of the forest, hunting and fishing opportunities would be highly variable in the number of 
encounters expected and remoteness depending on the ROS class and the availability of access by 
roads and motorized big game retrieval per the most current motor vehicle use map. This 
alternative would meet the demand for a wide diversity of recreational visitors seeking wildlife-
related experiences. Language on coordination with the communities of Flagstaff and Sedona in 
alternative A has been broadened in alternative B so it can apply forestwide. For example, where 
amendment 17 language required coordination with the Flagstaff Urban Trail System, alternative 
B has language to increase trail connectivity and consider how to coordinate with any non-Forest 
Service trail system which would adequately support continued involvement in Flagstaff Trail 
planning and expand the forest’s involvement in other trail systems such as those designated in 
the Verde Valley. The result of this broadening on coordination goals is a more consistent 
consideration of community demand and goals and would result in a more functional and 
integrated system of trails which, in turn, would be an improvement to quality of life for a larger 
number of communities. 

Management areas in alternative B better reflect public use patterns and activities, especially 
recreation, in various areas, and help forest managers plan projects and make decisions. 
Management areas respond to public concern about the need for “quiet” recreational settings, 
acknowledge the popular recreation areas on the forest where management of recreation is most 
intense, and provide some areas for less quiet activities, such as off-highway-vehicle use. As a 
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result, these management areas better provide for a diversity of recreation experiences and meet 
demand for settings that are lacking statewide. 

Important recreation emphasis that was raised through public involvement on amendments 12 and 
17 has been brought forward for Walnut Canyon, Flagstaff Neighborwoods (Urban-Rural 
Influence Zone in amendment 17), Ft. Valley-Mt. Elden (a modified Mt. Elden Management Area 
from amendment 17), Sedona-Oak Creek, Oak Creek Canyon, House Mountain-Lowlands 
(Savannah Management Area in amendment 12) and Sedona Neighborwoods. For these 
management areas, implementation of alternatives B and A would not differ in terms of recreation 
opportunities and settings because restrictions on recreation uses, land exchanges, and SMS and 
ROS settings would be the same. 

The modified proposed action recognizes the need for a more diverse range of recreation 
opportunities in the Verde Valley Management Area where the trail density is much lower than in 
the nearby Sedona area. Recreation impacts in the area have been unmanaged and in some places 
have damaged sensitive semidesert vegetation. The plan would promote recreational 
opportunities of different development levels and, in some places, without changing the character 
of the land to be discernibly different from recreational opportunities on other public lands. The 
more organized approach to recreation management in this management area would result in less 
off-trail and off-road recreation that disturbs the delicate arid ecosystems and better meet local 
demand for recreational opportunities. 

Recreation Suitability 

ROS is one factor in determining recreation and transportation suitability in chapter 4 of the 
proposed revised plan (alternative B). The uses considered in recreation and transportation 
suitability include: new motorized areas, NFS roads, and motorized trails more than 50 inches 
wide (public access), NFS motorized trails less than 50 inches wide, temporary roads for 
administrative access, permanent roads for administrative access, mechanized and nonmotorized 
travel. All of these uses are suitable in urban, rural, and roaded natural ROS settings. In 
semiprimitive motorized settings, new motorized areas are not suitable. In semiprimitive 
nonmotorized, new motorized areas, NFS roads, and motorized trails more than 50 inches wide 
(public access), NFS motorized trails less than 50 inches wide (including single track trails) and 
permanent roads for administrative access are not suitable. In primitive ROS only mechanized 
travel is suitable. These restrictions would maintain the recreation setting provided by the ROS 
and would result in more consistent management of recreation settings for vegetation 
management projects. 

Designated special areas would also not suitable for some of these uses based on their 
management needs. Research natural areas, botanical and geological areas, and wilderness are all 
only suitable for nonmotorized travel. Recommended wilderness may also have mechanized 
recreation in addition to nonmotorized recreation up until the time it is designated by Congress. 
For eligible and recommended wild and scenic rivers, only wild segments are not suitable for 
motorized trails and roads and the others are suitable but the Wild and Scenic River Act limits 
where they can occur and for what purposes. Restrictions on wilderness and wild and scenic 
rivers are the same for alternative A even though the restrictions in alternative A are not explicitly 
called suitability. The overall result of these restrictions would be that approximately 80 percent 
of the forest is open to all of these uses, except for new motorized areas. Only approximately 44 
percent of the forest would be suitable for new motorized areas. Despite these restrictions, 
alternative B has about 20,000 acres less than alternative A that are outside of designated and 
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recommended wilderness6 and within 1 mile of a road. Therefore, transportation suitability in the 
proposed revised plan only increases nonmotorized areas outside of wilderness on the forest by an 
additional 2 percent of NFS lands. 

There are no suitability determinations on where snowmobiling and recreational shooting could 
occur on the forest in alternative B or D. Therefore, snowmobile use could continue across the 
forest outside of wilderness, the locations restricted by forest plan standards under “Dispersed 
Recreation” and forest closure orders. Recreational shooting would have no restrictions outside of 
closure orders in these alternatives. These would result in some noise nuisance from these 
activities similar to alternative A. 

Alternative C 
Recreation Activities and Facilities, Nonmotorized Recreation, and Motorized Recreation 

The effects on dispersed and developed recreation forestwide would be qualitatively similar to 
those under alternative B except that opportunities for nonmotorized recreation use would 
increase or improve on an approximately 128,000 acres under this alternative. Motorized use in 
the recommended wilderness areas and wildlife habitat management areas would cease or be 
decreased over time as closures and site-specific road obliteration would be conducted. No 
decrease in forestwide visitation would be expected, but back-country nonmotorized users would 
no longer be displaced by motorized users (Stokowski and LaPointe 2000). Motorized dispersed 
camping would not increase in WHMAs. Current acres of motorized dispersed camping would 
remain the same but may move to different locations based on response impacts and recreation 
needs. Motorized recreation users and those that prefer a motorized dispersed camping experience 
may be displaced to nearby public or private land and would have fewer areas with opportunities 
on the Coconino NF. 

Recreation Suitability 

Because of the increase in recommended wilderness and the delineation of wildlife habitat 
management areas in alternative C, there would be an increase in acres considered not suitable for 
new motorized areas, motorized trails, and roads for public access. As a result of these 
differences, the amount of the forest available for these activities would decrease by 5 percent for 
new motorized areas, 7 percent for new motorized trails, and 6 percent for new public access 
roads compared to alternative B. In terms of how much of the forest could be accessed under 
alternative C with a walk of 1 mile or less, almost 77,000 fewer acres are accessible outside of 
designated and recommended wilderness7 than in alternative A. 

In alternative C, designated and recommended research natural areas, botanical areas, geological 
areas, wildlife habitat management areas, Walnut Canyon Management Area, Sedona-Oak Creek 
Management Area, and Long Valley Management Area would not be suitable for recreational 

                                                      
6 Designated wilderness was the only area “outside of wilderness” considered in the analysis for alternative A. The 
analysis for alternatives B and C also considered recommended wilderness as outside the scope because public 
motorized vehicle use would be restricted in them. Therefore, a portion of the 14,767 acres of recommended wilderness 
in alternative B may be more than 1 mile from a road but are not a part of the 20,000 acres disclosed here. 
7 Portions of the 92,358 acres of recommended wilderness in alternative C may be more than 1 mile from a road but are 
not part of the 77,000 acres disclosed here. 
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shooting. Recreational shooting does not include shooting at wild game under a valid hunting 
permit from the Arizona Game and Fish Department. In total, it would restrict recreational 
shooting on approximately 29 percent (577,695 acres) of the Coconino NF. The plan also 
acknowledges that some portions of the Flagstaff Neighborwoods would not be suitable for 
recreational shooting, but leaves the decisions on where to locate the site-specific closure orders. 
Overall, this would move recreational shooting opportunities away from the highest population 
and highest use areas for dispersed recreation and increase the sense of security for recreational 
users and residents in these areas. In some cases, visitors who want recreational shooting 
opportunities would have to travel farther from their homes to a location where the activity is 
allowed. 

In alternative C, primitive and semiprimitive nonmotorized areas, and Walnut Canyon 
Management Area would be not suitable for snowmobile use. This would lead to snowmobile use 
being restricted from recommended wilderness and most special areas. In total, it would restrict 
snowmobile use, except for authorized use to access private property, on approximately 27 
percent (539,374 acres) of the Coconino NF. This would increase opportunities for quiet winter 
recreation for cross-country skiing and snowshoeing. 

Alternative D 
Recreation Activities and Facilities, Nonmotorized Recreation, and Motorized Recreation 

The guidelines in alternative D allow for mechanized recreation on designated trails in botanical 
and geological areas. The Lime Kiln Trail would be available for mechanized use and it is 
possible that future trails may be developed where appropriate. Maintaining this use in a way that 
is compatible with the protection of these botanical and geological resources would require that 
the trails are well marked and defined so that social trails do not occur. (See the “Wildlife, Fish, 
and Plants” and “Geological Resources” sections for more information.) 

Recreation Suitability 

The effects for alternative D’s suitability would be essentially the same as for alternative B except 
that mechanized use would be suitable in botanical and geological areas in accordance with plan 
desired conditions and guidelines (see the “Developed and Dispersed Recreation” section for 
more information). The difference in acreage between the two alternatives would not result in a 
measureable change in what recreational opportunities the forest provides or how recreation use 
is distributed on the landscape. At most, it would result in the construction of one or two bicycle 
trails and the continued use of the Lime Kiln Trail within the Verde Valley Botanical Area, but it 
is also possible that no new trails would be constructed because suitability does not compel that 
the use be encouraged. Through considering these trails, ecosystem health and mechanized 
recreation opportunities would be accounted for in future project planning for botanical and 
geological areas. 

Recreation Special Uses 
Affected Environment 
The demand for recreational special use permits in the Sedona and Flagstaff areas has been very 
high. At any one time on the forest, there are typically 60 or more open permits for outfitter-
guides, recreation events, and large group gatherings (USDA Forest Service 2011g). The Red 
Rock Ranger District conducted a special use assessment in 2010 that found four locations where 
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the outfitter-guide use may exceed the capacity of the area (Broken Arrow, Schnebly Hill Road, 
Soldier Pass, and Dry Creek Road) (USDA Forest Service 2010e). 

Environmental Consequences 
Common to All Alternatives 
Social encounter objectives and exceptions to them for the Sedona-Oak Creek Management Area 
were established as part of amendment 12. On the ground, these guidelines have been used to 
identify when areas heavily used by commercial outfitter-guides are moving away from their 
desired recreation setting. These guidelines do not directly limit the general public’s access to 
these areas. but it would limit how much parking would be made available at trailheads as they 
are redesigned. They are carried forward under all alternatives, so they have similar impacts to the 
number of permits for these uses and the recreational opportunities they provide. 

Alternative A 
There is very little specific forestwide special use direction that applies to recreation activities in 
alternative A. The main places where direction applies would be within general recreation 
standards and guidelines, and where the plan has been amended to reduce wildlife, scenery, and 
recreation setting impacts related to commercial uses. Because the nature of special use 
permitting is administrative, alternative A has many standards and guidelines that are procedural 
and do not directly affect resources on the ground. As a result, special use permits are issued 
across the forest with little strategic emphasis and, thus, would be handled on a first-come, first-
served basis. Permits that do not comply with general forest plan standards and guidelines under 
alternative A would not be issued. Many activities under special use permit have the potential to 
exceed an area’s carrying capacity or impact the recreational experience of the general public in 
popular recreation areas without more strategic plan direction. 

To illustrate the lack of forestwide direction for this activity, there is only one nonprocedural 
forestwide guideline in alternative A. It states that the forest should not issue permits that are 
inconsistent with the ROS settings and to use ROS to determine the appropriate number of 
permits across the forest. This would prevent the forest from issuing permits for motorized 
activities in semiprimitive nonmotorized and primitive areas, but not in special areas such as the 
Red Mountain Geological Area (roaded natural, which would allow for motorized use if the 
closure order were lifted). It would be expected that this lack of restriction in the Red Mountain 
Geological Area would result in motorized use and associated impacts to the area’s special 
geological characteristic; however, this has not occurred because the district has implemented 
closure orders on motorized use and roads. 

The requirement to consider both guided and unguided use when setting capacity for outfitter-
guides in amendments 12 and 17 would mean that not only is the number of permits tiered to the 
ROS objectives, but also the number of people and frequency of those permitted activities. This is 
in line with current Forest Service policy (FSH 2709.14 53.1 f (3)) which was revised in 2008. 
These permits would be considered relative to a “recreation capacity,” a number representing the 
amount of people that can visit an area before the experience is degraded (USDA Forest Service 
2010e). Social encounter objectives and exceptions for the Sedona-Oak Creek Management Area 
were established as part of amendment 12. On the ground, these guidelines have been used to 
identify when areas heavily used by commercial outfitter-guides are moving away from their 
desired recreation setting. These guidelines do not directly limit the general public’s access to 
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these areas, but it would limit the amount of parking made available at trailheads as they are 
redesigned. They are carried forward under all alternatives and so have similar impacts. Through 
addressing an area’s capacity and desired level of social encounters when considering special use 
permits, both guided and unguided recreation experiences can be maintained, wildlife 
disturbances can be minimized, and recreational use can be appropriately distributed across the 
landscape. 

Amendments 12 and 17 have slightly different standards and guidelines that would determine 
where it is appropriate to provide capacity and where it is not for recreation special uses. Under 
amendment 12, large group events are limited to suitable developed sites, which would limit the 
number of races and events that by their nature cannot be limited to a single site. Another 
guideline from amendment 12 is that “Commercial tours blend visually into the landscape and do 
not draw attention to the activity,” which would require that equipment associated with these 
activities not be painted ostentatious colors and patterns that detract from the visual quality for 
other users. This guideline would lessen the visual impact of these activities on the Sedona area 
through attempting to blend commercial equipment into the surrounding landscape and, thus, 
reducing visual contrast of these activities. 

There is direction for commercial tour guides to be part of monitoring and protecting the natural 
resources of the Sedona/Oak Creek ecosystem and for them to receive Forest Service guide 
training. As a whole, these changes would protect wildlife and recreation visitors from 
disturbance by commercial activities and limit the type and size of group events on the district. 
Amendment 12 also addressed tours at its most popular cultural tourism sites and stated that they 
must be consistent with site protection and visitor experience objectives. This guideline would 
limit the number and types of tours permitted at these sites and preserve the overall recreation 
experience. 

An objective from amendment 12 that intends to protect wildlife resources is the intent to 
coordinate with climbing and air tour companies during breeding seasons to eliminate 
disturbances near occupied eyries and raptors’ nests on cliff faces. There is also a restriction on 
aircraft activities related to commercial filming to protect threated, endangered, and sensitive 
species. These standards and objectives reduce the impacts associated with noise and other 
disturbances from these activities during breeding seasons and within sensitive habitats. 
Amendment 12 also prohibited aircraft landing within the area except for emergencies, 
management needs, and hot air balloon companies, which would all need to mitigate their impacts 
but would not be prohibited. Beauty and natural quiet are promoted through reducing the amount 
of aircraft, landings, and encounters within the Sedona area. Wildlife species would also benefit 
from the reduced disturbance. 

Amendment 17 has restrictions for certain locations prohibiting additional outfitter-guide and 
group activities. Restricting these locations would decrease the impacts of these activities on 
wildlife and cultural resources and would decrease user conflict. Amendment 17 also restricts 
large group events from riparian and open water areas, ponderosa pine, and mixed conifer on 
greater than 40 percent slope and the interior of mountain meadows outside of developed areas. 
This restriction on open water and riparian areas for large group events would prevent the 
permitting of fishing and boating events in the area but, on the other hand, would prevent impacts 
to riparian vegetation from trampling and disturbance of shoreline and wetland birds. Interior 
mountain meadows (montane grasslands in the PNVT mapping) would also be protected from 
trampling and soil compaction impacts from large group events. Amendment 17 also directs the 



Chapter 3. Affected Environment and Environmental Consequences 

596 DEIS for the Coconino NF Land and Resource Management Plan 

forest to coordinate outfitter-guide activities with nearby national monuments. This direction 
would require the forest to coordinate but would not necessarily limit the forest’s ability to issue 
permits in nearby areas. As a result, activities may occur under special use permits that influence 
recreation experiences associated with social encounters for national monument visitors. 

Alternative B 
For the most part, alternatives B, C, and D have the same direction for recreation special use 
permitting and would produce similar outcomes. They are different from alternative A in that the 
outcomes of amendment 12 and 17 directions would occur on forestwide scale. Many of the 
guidelines that created limitations at specific sites, such as Honanki, were reworded to apply to a 
particular kind of recreation site that may occur across the forest, such as developed heritage 
interpretive sites. Some of these conditions do not exist on other parts of the forest at this time, 
but broadening the language would allow the forest to manage similar resources with more 
consistency. As a result, the recreation experience for guided and unguided activities would be 
more predictable and would do a better job of meeting visitor expectations in terms of setting and 
encounter levels. 

Changes in the ROS classifications on the forest would alter where some of the language carried 
forward from amendment 12 and 17 applies on the ground. A search of the forest’s Special Use 
Database and discussions with permit administrators did not find any examples of existing 
permits that would be affected by these changes (USDA Forest Service 2011h). It would certainly 
affect how and where future permits are issued in a manner similar to the restrictions in the 
amendment 12 and 17 described for alternative A, which would result in some limitations on 
where recreational special uses would occur and how many permits would be issued in high use 
areas. Restrictions on these uses are described in the effects to “Developed Facilities and 
Dispersed Recreation Activities” and under “Recreation Suitability.” 

Much of the administrative direction from alternative A was dropped because it repeated law, 
regulation, and policy, but direction on prioritizing prospectuses and coordinating with other 
agencies were retained to emphasize their importance to the overall program. One item that is 
administrative in nature, but was retained, is the guideline for all permits in the Sedona-Oak 
Creek area to be issued by the Red Rock Ranger District and, as a result, they would not be able 
to be issued by other Forest Service offices. Because of the complicated and competitive nature of 
special use permits in the Sedona-Oak Creek Area, retaining this direction would ensure fairness 
in issuing permits and ensure adequate oversight of the permits to prevent degradation of natural 
resources or social and scenic values in an area where competition for tourism business creates 
high demand for these permits.  

The limited new direction for recreation special use permits in these alternatives would address 
issues that are not common to the amendment 12 and 17 areas. For instance, there are no 
organizational camps and very few recreation residences in either area. The direction proposed in 
alternatives B, C, and D for these facilities captures strategies that have been used on the forest 
for some time and does not constitute a change from the current condition or management 
strategies. Recreation residences on the forest are located primarily on the southeastern side of the 
forest. Many of them are 50 years or older and have identified infrastructure issues that would 
need to be addressed, if the forest is going to continue to allow their permits to be renewed. The 
desired conditions for these resources would result in upgraded sanitation facilities and would 
maintain the scenic and, in some cases, historic character of these sites. Organizational camps on 
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the forest are an important part of providing environmental education to young people. In these 
alternatives, the forest has articulated their mission in a way that would provide a rationale for 
their continued operation. This direction would also limit the programs that can be offered at 
these sites to nonmotorized recreation activities. This would not prevent them from using vehicles 
to transport participants on the forest for a nonmotorized primary activity. As a result, these 
facilities would continue to provide youth access to natural resources education through 
nonmotorized means and would be able to lead guided activities on the forest as part of their 
overall camp program. They would not be able to provide motorized recreation opportunities to 
participants.  

These alternatives would create some new limitations on where special use permits can occur in 
order to protect natural resources and visitor experiences. They would limit permitted activities in 
riparian areas unless the site is hardened (such as slick rock areas), is research oriented, or 
provides for safety or site rehabilitation. This guideline provides addition protections for riparian 
resources and springs, but would potentially limit where fishing and boating permits may occur. 
Wild and scenic rivers are exempted from this guideline because they have their own more site-
specific management plans (see “Special Areas”).  

For safety and access purposes, these alternatives have also limited the frequency of events on 
Snowbowl Road. This road is a popular place for bicycling, running, and other events. However, 
there is no way to permit events along this road without shutting down the road to the general 
public and cutting off access to the facilities permitted under the Snowbowl Ski Area permit. 
There is very limited parking along the road and no shoulder in most places. Limitations on 
special use events on this road would increase access for the general public wanting to access the 
Kachina Peaks Wilderness, Snowbowl Ski Area, those wanting to access the adjacent general 
forest area for dispersed recreation, and cyclists and runners who want to train on the road. The 
guideline would, however, impact organizations that wish to have events on a steep and winding 
road and there are few other places in northern Arizona that can provide this setting for these 
types of events. This guideline would not limit the ability to permit activities that use Snowbowl 
as a staging area and access the surrounding general forest area. 

Another guideline provides a way to allow for livestock in areas without suitable forage as part of 
special use permits without restricting the activity entirely. It would also mitigate the risk of 
spreading invasive weeds by introducing seeds though recreational livestock use. This would 
create some additional burden for pack stock to carry their own food, but would permit use of 
some unique recreational settings for horse and pack stock guides that would otherwise 
negatively impact vegetation communities. 

These alternatives also address the fact the forest has a higher demand for special use events and 
large group gatherings than it is able to address, given staffing and resources. The objective 
directs the forest to identify sites suitable for these activities that can be pre-screened for issues 
and, thereby, streamline the special use permitting process for these types of events. These 
alternatives seek to identify at least 4 of these sites every 5 to 10 years to provide some diversity 
of locations and size of groups that can be accommodated. They also would require the forest to 
determine a capacity for each site so they do not expand beyond their original intended location. 
This strategy has been successful in streamlining the time it takes to approve special use events 
and gatherings on the Mogollon Rim Ranger District, where there are already eight identified and 
pre-cleared sites in place. As a result, these alternatives would better meet demand for large group 
gatherings, while protecting resources and providing better customer service. 
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Alternative C 
The environmental consequences associated with recreation special uses for alternative C are the 
same as in alternative B except that alternative C would not allow large group recreation events 
and large commercial tours (e.g., races, gatherings with more than 75 people or full size tour 
buses) to reduce human disturbance to wildlife in wildlife habitat management areas. The only 
exception allowed is if the activity is in support of research, which would likely be an infrequent 
occurrence and would not impact recreation opportunities of this type. These activities would 
likely still occur but would be displaced to other public lands or parts of the Coconino National 
Forest where this use is allowed. Similar activities would further be restricted by the 
approximately 92,000 acres of additional recommended wilderness because they would detract 
from wilderness character unless resource impacts are carefully mitigated. Even with these 
restrictions and currently designated wilderness, about 68 percent of the forest would still be 
available for these uses. 

Alternative D 
The environmental consequences associated with recreation special uses for alternative D would 
be the same as in alternative B. 

Cumulative Effects for Recreation 
Cumulative consequences are those consequences of foreseeable activities on lands of other 
ownership that, in conjunction with management activities likely to occur on the Coconino NF, 
may intensify, negate, improve, or otherwise affect the resources of the forest. Below are 
considerations of consequences of recreation activities that would likely occur on, adjacent to, or 
near the Coconino NF. 

The cumulative effects analysis timeframe for recreation consequences is the next 10 to 15 years 
and the area includes the Black Mesa Ranger District on the Apache-Sitgreaves National Forests; 
the Chino Valley and Verde Ranger Districts on Prescott National Forest; the Tusayan and 
Williams Ranger Districts on Kaibab National Forest; the Payson Ranger District on Tonto 
National Forest; the Navajo Nation recreation lands; and other Federal, State, and privately 
managed lands within a 20-mile radius of the Coconino NF. This large area was selected because 
of ongoing and proposed activities on neighboring national forests (e.g., Four Forest Restoration 
Initiative, Fossil Creek Comprehensive River Management Plan), adjacent federally managed 
lands (e.g., national monuments), and adjacent State and private lands (i.e., recreation permits, 
city and community planning) that influence the demand for and supply of recreational 
opportunities and settings in the region. 

For the most part, these adjacent lands of other ownership influence recreation demand and 
popularity on the forest in a number of ways. General forest areas adjacent to urban centers and 
suburban communities tend to have some of the highest visitation on the Coconino NF, but they 
also can create some of the highest impacts from dispersed recreation. Multiple entry points and 
coordination with city and county character makes the challenge of maintaining open space 
difficult to balance with the demand and pressures of recreation and population growth. National 
monuments and State parks tend to draw more attention than the surrounding forest areas, and so 
forest visitation tends to be less. Two exceptions to this are Slide Rock State Park, where the park 
itself is an entrance to the surrounding forest resources such as Oak Creek and climbing and 
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hiking in the nearby red rocks, and the area surrounding Walnut Canyon National Monument, 
which is also a “backyard” to several Flagstaff neighborhoods.  

Alternative A 
The 1987 plan does not have direction on supporting community open space, restriction or 
supporting motorized recreation or mountain biking. In amendments 12 and 17, the 1987 plan 
provides direction to incorporate community desires into recreation planning and to provide for 
trail connectivity with adjacent trail systems. It has no direction on the use of fees, because the 
law authorizing the Forest Service to have fee areas was not in place at the time the amendments 
were passed. Therefore, the only cumulative effect for this alternative is that while it would 
contribute to meeting the recreational demands of Flagstaff and Sedona, it would not address the 
needs and goals of other communities. 

Alternatives B, C, and D 
Access to unrestricted and fee-free recreation throughout northern Arizona is becoming rare. As 
recreation visits have increased, Federal and State land managers have increased regulation of 
recreation activities. Permits or passes are required for recreational use of surrounding State parks 
and national monuments, and only limited recreational activities are allowed. The fee and the 
limitations on types of recreation could both negatively and positively affect recreation use on the 
Coconino NF. Those recreation users unwilling or unable to pay a fee would use the part of the 
forest that is not administered by concessionaires or managed under fee programs. In the case of 
red rock country near Sedona, almost all State and Federal sites charge a fee for using developed 
facilities, and so some visitors who do not want to pay fees may avoid this area.  

Users whose preferred activities are not allowed on adjoining lands would likely select to visit the 
forest or vice versa. For instance, dispersed camping near riparian resources and wetlands would 
be limited by the Coconino National Forest’s forest plan if alternative B, C, or D were selected, 
but it is a recreation opportunity that would be more available to on the Prescott and Apache-
Sitgreaves National Forests. As a result, fishing and boating recreational users would choose to 
recreate on an adjacent national forest if they value camping next to water bodies as part of their 
experience or they may choose to stay at developed sites near water. Likewise, the Kaibab 
National Forest’s proposed revised plan has restrictions on dispersed camping in proximity to 
developed campgrounds. Limitations of one type of recreation on a forest may displace a use to a 
nearby NFS or State lands.  

The use most impacted by restrictions in forest plans is off-road motorized recreation. 
Implementation of the Travel Management Rule on all the national forests in northern Arizona, 
the potential recommendation of new wilderness areas, and management area-specific restrictions 
would have the greatest cumulative impact to the recreation resource. The Apache-Sitgreaves 
National Forests are also determining suitability for these uses on the forest. Depending on which 
combination of alternatives is selected by the adjacent national forests, this would restrict 10 to 40 
percent of the landscape from motorized recreation opportunities, which is similar in scale to the 
range of alternatives for the Coconino National Forest’s plan. The combination of all of these 
restrictions would have a cumulative impact on the availability of desirable motorized recreation 
opportunities throughout northern Arizona.  

The cumulative effect of bicycling opportunities is expanding with additional bike lanes and trails 
in many communities and the availability of long-distance cycling opportunities on Route 66. The 
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Coconino would contribute more mountain biking trails to this effect if alternatives B, C, or D 
were selected because of the desired condition to provide more trails for this activity. Alternative 
A would not contribute to expanding biking opportunities, because it focuses on enforcement and 
preventing impacts rather than providing recreational opportunities. 

Open space and trail connectivity are commonly referred to as goals in community plans. From 
the recreation perspective, alternatives B, C, and D emphasize community involvement and 
coordination in trail planning, and in Flagstaff in particular, the plan directs the forest to 
contribute to the Flagstaff loop trail and Flagstaff Urban Trail System connections to other 
recreational opportunities. In the Verde Valley, these alternatives also describe a desired condition 
that provides a wider range of recreational services to the communities in this area. 

Special Areas 
This section evaluates and discloses the potential affected environment, environmental 
consequences, and cumulative effects on special areas that may result with adoption of a revised 
land management plan. For each area, the affected environment and environmental consequences 
are provided separately, followed by a summary of the cumulative effects for all special areas. 

Wilderness and Wild and Scenic Rivers 
Affected Environment 
Ten separate designated wilderness areas comprise 156,374 acres of wilderness on the Coconino 
NF. Eight of the wilderness areas are managed by the “Coconino National Forest Land and 
Resource Management Plan,” but the Kendrick Mountain Wilderness and Mazatzal Wilderness 
are guided by plans of adjacent national forests (Kaibab National Forest and Tonto National 
Forest, respectively). Wilderness visitation is increasing on the Coconino NF, and although the 
majority of wilderness on the Coconino NF is able to support wilderness character with minimal 
management interference, recreation impacts and high encounter levels in the most popular 
wilderness areas are fairly common. In some cases, the encounter levels are so high that they may 
diminish the wilderness experience of visitors. Wilderness areas around Sedona are regularly 
impacted by aerial tours whose low altitude and noise disrupt wilderness character through the 
sights and sounds of human presence. 

The Forest Service must evaluate lands that meet the inventory criteria for potential wilderness 
during plan revision and from the information gathered in that evaluation, consider alternatives 
for recommending wilderness. Areas recommended would be managed to maintain their 
wilderness character until they are officially designated by Congress and added to the National 
Wilderness Preservation System. Under alternative B, Davey’s, Walker Mountain, and Strawberry 
Crater potential wilderness areas are recommended, and under alternative C, the areas from 
alternative B and Hackberry, Cimmaron-Boulder, Tin Can, Black Mountain, Cedar Bench, 
Deadwood Draw, East Clear Creek, Barbershop, Railroad Draw, and Abineau are recommended 
as well (see table 139 for acres for each recommended wilderness area). For more information on 
the process for selecting recommended wilderness for plan alternatives, see the “Potential 
Wilderness Area Evaluation Report” (USDA Forest Service 2011d). Alternatives A and D 
recommend no new wilderness areas. 



 Chapter 3. Affected Environment and Environmental Consequences 

DEIS for the Coconino NF Land and Resource Management Plan 601 

Table 139. Recommended wilderness for alternatives B and C 
Recommended Wilderness  

Alts. B and C Acres 

Walker Mountain 6,377 

Davey’s 1,779 

Strawberry Crater 6,611 

Additional Recommended Wilderness  
Alt. C 

Acres 

Hackberry 26,044 

Black Mountain 9,746 

Cedar Bench 5,782 

Tin Can 3,972 

Abineau 415 

Cimarron Boulder 15,305 

Deadwood Draw 11,785 

East Clear Creek 2,017 

Barbershop 1,305 

Railroad Draw 1,220 

There are four designated wild and scenic river segments on the Coconino NF: Fossil Creek 
Recreational River (7.2 miles), Fossil Creek Wild River (7.2 miles), Verde Scenic River (18.4 
miles), and Verde Wild River (10.7 miles). The Verde Wild and Scenic River has a comprehensive 
river management plan that addresses recreation and its associated impacts. The Fossil Creek 
sections are newly designated as wild and scenic rivers and have had a rapid increase in 
visitation. There is currently an interdisciplinary team working on its comprehensive river 
management plan.  

The Coconino NF has 11 eligible wild and scenic river segments on the forest totaling 
approximately 180.9 miles of perennial rivers. Forest Service policy protects the outstandingly 
remarkable values of eligible segments until their suitability is determined. More information on 
eligible segments and how their eligibility was evaluated can be found within the “Eligibility 
Review for the National Wild and Scenic River System Report” in the project record, which is 
summarized in table 140. 

Table 140. Summary of eligible wild and scenic rivers on the Coconino NF 

Eligible River 
Segment Classification Outstandingly Remarkable Values Miles1 

Barbershop Wild Scenery, Fish 13.5 

East Clear Creek Scenic Scenery, Fish 49.1 

Leonard Canyon Recreational Geology 23.5 
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Eligible River 
Segment Classification Outstandingly Remarkable Values Miles1 

Oak Creek Segment 1 Recreational Scenery, Recreation, Geology, Fish, 
Vegetation/Ecological Values, Other (Riparian) 

13.2 

Sycamore Creek Wild Recreation, Fish, Other (Riparian) 4.1 

Upper Verde River2 Recreational Scenery, Cultural, Fish, Wildlife 9.5 

West Clear Creek 
Segment 1 

Wild Scenery, Recreation, Fish, Wildlife, 
Vegetation/Ecological Values, Other (Riparian) 

32.6 

West Clear Creek 
Segment 2 

Scenic Scenery, Recreation, Fish, Wildlife, 
Vegetation/Ecological Values, Other (Riparian) 

6.3 

West Fork of Oak Creek Recreational Scenery, Recreation, Geology, Fish, 
Vegetation/Ecological Values, Other (Riparian) 

10.5 

Wet Beaver Creek 
Segment 1 

Wild Scenery, Recreation, Geology, Fish, 
Vegetation/Ecological Values, Other (Riparian) 

13.6 

Wet Beaver Creek 
Segment 2 

Recreational Scenery, Recreation, Geology, Fish, 
Vegetation/Ecological Values, Other (Riparian) 

5.0 

1 Miles for each segment were calculated using updated GIS calculations based on the starting and ending point 
described for each segment. These numbers do not match the “Preliminary Analysis of Eligibility and Classification for 
Wild/Scenic/Recreational River Designation” (1993) report as a result of the updated GIS calculations. 
2 This segment of the Verde River is in addition to the already designated Verde River segments (one wild, one scenic). 

Environmental Consequences 
Common to All Alternatives 
All alternatives carry forward the need for patrols, wilderness rehabilitation of impacted sites, 
education, and wilderness-specific management plans. Some wilderness-specific prohibitions on 
off-trail use, camping, campfires, and horse and pack stock use have also been carried forward 
because of the importance of maintaining these restrictions to achieve desired conditions. There 
are no changes in effects from this direction among alternatives A, B, C, and D. 

Wild and scenic rivers are managed under comprehensive river management plans. In alternative 
A, the “Verde River Comprehensive River Management Plan” is incorporated as management 
area standards and guidelines. In alternatives B, C, and D, it is incorporated by reference, which 
provides the same level of direction. Fossil Creek’s comprehensive river management plan has 
not yet been completed and, so, the 1987 plan is still silent on its management. The other 
alternatives have a brief desired condition to protect the free-flowing nature of Fossil Creek and 
its character. Alternatives B, C, and D also state that the interim guidance for the area should be 
followed until the comprehensive river management plan is complete and incorporated by 
reference. Comprehensive river management plans are revised and updated through a process 
separate from plan revision; therefore, there is no difference among alternatives in terms of 
effects. 

Under all alternatives, the 11 eligible wild and scenic rivers would have their eligibility 
maintained in accordance with Forest Service Manual and Handbook direction until they are 
evaluated for their suitability and either designated or released. This means that they would be 



 Chapter 3. Affected Environment and Environmental Consequences 

DEIS for the Coconino NF Land and Resource Management Plan 603 

maintained in their free-flowing condition, and their identified outstandingly remarkable values 
would be retained. 

Alternative A 
Alternative A’s guidance for wilderness is outdated; redundant with existing law, regulation, and 
policy; or largely ineffective. There are several guidelines that direct the forest to take corrective 
measures if overuse results in unacceptable resource damage and to keep all the areas open to 
horses unless specifically restricted. These guidelines have no measureable effect on the 
wilderness resource, because they do not limit or compel any particular action. Instead, they state 
general principles that sites should be restored.  

In alternative A, there is a partial schedule of projects to be carried out following plan approval, 
but almost all of these have been accomplished and there is no clear explanation of the wilderness 
setting these projects were intended to create. This schedule no longer reflects the management 
needs of designated wilderness on the forest and, therefore, provides no strategic value on how to 
manage areas where human activities have altered wilderness character. Alternative A would 
result in a less efficient distribution of resources to respond to management issues in wilderness 
and would have less direction to inform decision makers on the desired outcomes for intervention 
in wilderness. As a result, there would be little to no restoration activities under alternative A to 
improve wilderness character. 

Other guidelines repeat law, regulation, and policy about designated wilderness. These guidelines 
have resulted in narrow trail footprints, increased access across private land, consolidation of 
redundant trails, limitations on camping in high use areas, loop hikes, and increased awareness 
and wilderness education, which would have occurred anyway given direction elsewhere. Of the 
wilderness-specific standards and guideline in the 1987 plan, only a few have on-the-ground 
impacts. Two standards limit horse and pack stock and overnight camping above timberline in the 
Kachina Peaks Wilderness and horse and pack stock on other wilderness trails that are 
incompatible with this use. The highest elevations of Kachina Peaks are open to day use foot 
traffic only along the Humphreys Peak trail and from Humphreys Peak to Doyle Saddle along the 
ridge. This guidance would prevent improvement to some trailheads to accommodate horse 
trailers. This restriction also protects sensitive alpine native plant communities from weed 
introduction and trampling. This plan direction is carried forward under all alternatives. 

One guideline that has never been implemented is a wilderness permit system in the Red Rock-
Secret Mountain Wilderness for day use and overnight camping. The permit system was 
conceived before the authority to collect fees at recreation sites was established. This guideline 
would limit the ability of the residents of Sedona to regularly use trails in wilderness, because 
there would be a limited number of permits available and some portion would be taken by non-
residents. It could likewise limit the ability of tourists to access the Red Rock-Secret Mountain 
Wilderness without paying for an outfitter-guide. This guideline would also limit access to 
metaphysical sites in this wilderness and, thereby, affect the spiritual practices of residents and 
visitors who come to the forest to practice these beliefs. Implementing a permit system in the Red 
Rock-Secret Mountain Wilderness would displace visitors seeking a wilderness experience in red 
rock country to the Munds Wilderness (which has much lower use outside of the Bell Rock area) 
and would impact the wilderness character and increase the number of encounters in this 
wilderness. Other users may be displaced into less congested areas, non-wilderness areas or areas 
with red rock features outside of wilderness such as Crescent Moon Ranch and Cathedral Rock. 
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Another guideline limits commercial uses in the Red Rock-Secret Mountain and Munds 
Wilderness areas to designated campsites and trails, which is common practice in outfitter-guide 
permits throughout the Sedona-Oak Creek area. The consequence of this direction would be to 
concentrate group permits for outfitter-guides in areas that already have evidence of human 
activities. 

One goal in the Red Rock-Secret Mountain and Munds Wilderness areas is to have uses adjacent 
to these wilderness areas not compromise wilderness values. This goal would promote protection 
of wilderness character on the edges of these areas through the awareness of the potential impacts 
to wilderness character such as noise intrusions from motorized traffic. However, this goal 
conflicts with the Arizona Wilderness Act of 1984 (P.L. 98-406) which states, “The Congress 
does not intend that designation of wilderness areas in the State of Arizona lead to the creation of 
protective perimeters or buffer zones around each wilderness area. The fact that non-wilderness 
activities or uses can be seen or heard from areas within a wilderness shall not in and of itself 
preclude such activities or uses up to the boundary of the wilderness area.” The Forest Service, 
therefore, can analyze the effects of adjacent uses on wilderness character as part of NEPA 
analysis, but by law, it cannot base management decision solely on this issue. This goal is thereby 
misleading because the Forest Service does not have the authority to enforce it. 

Alternative A would not recommend any new wilderness areas on the Coconino NF and does not 
include any recommendation to manage areas that might be recommended in the future. Given 
the increasing share of visitation on the Coconino NF that is focused on wilderness, it is likely 
that existing wilderness would continue to see high visitation and that there would be fewer 
opportunities for solitude in existing wilderness than if new wilderness were recommended that 
could provide these opportunities in less well-known areas. 

Alternative B 
Forestwide direction in alternative B does not provide dispersed camping within 200 feet of 
riparian, shoreline, and aquatic resources. However, this direction does not apply in wilderness 
areas and along wild and scenic rivers, because in some areas, impacts to the riparian resource are 
not affecting the wilderness character or outstandingly remarkable values. In wilderness, for 
example, managers would need to weigh the tradeoffs of the implementing closures (e.g., 
increased signing and Forest Service presence) compared to the desired condition to provide 
challenging and unconfined recreation opportunities and opportunities for solitude. The 
wilderness opportunity spectrum classes of transition and semiprimitive would be more likely to 
have these types of closures or restrictions than primitive or pristine areas, because visitors in 
these wilderness opportunity spectrum settings expect some level of management to be evident. 
West Clear Creek Wilderness is a good example of how this tradeoff would be managed. 

Almost all of the area within the West Clear Creek Wilderness where camping is possible is 
within 200 feet of the riparian area and through-hiking requires several days of canyoneering and 
hiking. It would not be possible to apply this guideline throughout the area and maintain the 
recreation aspects of the wilderness resource. Therefore, camping within 200 feet of the riparian 
area would continue to occur, but may be restricted to designated sites or to areas that are 
naturally hardened, such as slick rock. Likewise, this restriction would be more likely applied in 
recreational or scenic segments of wild and scenic rivers than wild segments. 
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Similarly, wild and scenic rivers are an exception to the restriction on recreation special use 
permitting along perennial streams, near springs and seeps, unless stated in the comprehensive 
river management plan. Therefore, the effects of this guideline do not apply in wild and scenic 
river corridors (see “Recreation Special Uses” section). As a result, wild and scenic rivers that 
would allow for outfitter-guide activities in their comprehensive river management plans could 
have more special use permits issued than other riparian areas on the forest. This would allow for 
better management and partnerships to preserve the recreation settings and outstandingly 
remarkable values for these rivers, but it would affect the dispersed recreation setting for visitors 
who are not accompanied by outfitter-guides. 

The biggest difference pertaining to wilderness between alternative A and alternative B is that 
alternative B has the clear and comprehensive desired conditions. These desired conditions cover 
many of the same issues that were addressed by guidelines in the 1987 plan (alternative A), but 
they do so in a way that is more flexible and applicable. For instance, instead of stating that 
commercial uses should be limited without clear indications to what end these limitations would 
be working toward, alternative B has a desired condition that these activities provide for 
wilderness character and do not detract from the wilderness experience of others or generate 
impacts to wilderness character. Consequently, the necessary limitations would be determined in 
the analysis of each special use permit. Under the 1987 plan, the Forest Service still has 
limitations on the allowable purposes for special use permits in wilderness, which would limit 
incompatible activities. 

Alternative B also recognizes the importance of rehabilitating sites where wilderness character 
has been impacted. The objective is to continue to rehabilitate 10 to 50 impacted sites within 
10 years of plan approval. This objective would continue the forest’s current rate of managing 
impacts and would be sufficient to move toward desired conditions in most wilderness areas, 
given current patterns of use and a moderate expected increase in visitation. 

The two standards in alternative A that limit horse and pack stock on some wilderness trails were 
carried forward into alternative B, with an exception for limited administrative use. This 
adjustment would allow for horse and pack stock to be used in wilderness management when they 
are appropriate under the Minimum Requirement Decision Process but would not change trail or 
trailhead maintenance or restrictions on public use of horse and pack stock on these trails. 

Alternative B includes a recommendation for two expansions of existing wilderness (Strawberry 
Crater and Davey’s) and a new wilderness area (Walker Mountain). These areas would add 
14,767 acres (1 percent of the forest) to current wilderness management. These areas would 
increase opportunities for wilderness experience on the forest, but would limit access to these 
areas for motorized and mechanized recreation. This alternative better addresses increased 
wilderness visitation on the forest than alternative A, because it provides some new locations that 
are distributed close to the largest population centers (e.g., Phoenix, the Verde Valley, and 
Flagstaff). These areas are not open to public motorized travel under the “Coconino NF Travel 
Management Decision” (USDA Forest Service 2011m), so alternative B would not further limit 
current public access to these areas. It would prevent the construction of new roads or motorized 
trails in these areas. There are approximately 4 miles of roads that are either unauthorized roads 
or provide access to grazing improvements within these areas. The use of these roads for 
maintenance of grazing facilities would be allowed to continue per the Congressional Grazing 
Guidelines (FSM 2320), but not for recreational purposes. See the “Potential Wilderness Area 
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Evaluation Report” (USDA Forest Service 2011d) for more information and a more indepth 
discussion of the effects of wilderness and nonwilderness recommendations for each area. 

In all recommended wilderness, administrative motor vehicle use would be allowed to continue 
until Congress acts upon the recommendation of the Forest Service, the area is incorporated into 
the National Wilderness Preservation System, or as long as the motorized use does not 
compromise the area’s wilderness character. Forest Service and permitted facilities would not be 
expanded, except in cases where they can be maintained in a manner appropriate to wilderness 
management within these areas. Hunting and scouting would continue to be nonmotorized in the 
recommended wilderness. This would result in reduced hunting access for individuals who are 
mobility impaired. Motorized big game retrieval would continue to occur, until congressionally 
designated as wilderness, in 65 percent of Walker Mountain and 88 percent of Davey’s under 
alternative B. However, the harvest of big game from these areas is very low because of the type 
of habitat they provide, so the effect of motorized big game retrieval is expected to be incidental 
and not impact the wilderness character of these areas. Also, a substantial portion of these areas 
has terrain that is not passable by vehicle and so even though it is within an area that would allow 
for big game retrieval, it is unlikely to occur. Strawberry Crater already has a closure order that 
would prevent big game retrieval in that area, so there would be no effect to the area’s wilderness 
character. Mechanized uses such as mountain biking would be permitted to continue until 
designation unless it results in long-term effects to wilderness values. As a result, these areas 
would have interim management that would protect wilderness character over the long term, but 
may still allow for the sights and sounds of motorized and mechanized uses in a limited manner. 
This would result in some visitors experiencing a setting that is more consistent with the 
semiprimitive nonmotorized and semiprimitive motorized recreation classes, depending on the 
timing of their visit. 

New trail construction in recommended wilderness would be limited to hiking and horseback 
riding design standards. Mountain bikes may continue to use existing and new trails until the area 
is congressionally designated but new trails that provide smoother turns and other biking related 
design features would not be constructed in these areas. Maintenance of existing trails would 
retain or restore the primitive setting, which means they would rarely use materials brought in 
from other locations or artificial materials such as metal culverts. Stairs and more developed trail 
design features would be infrequent except where soil and water resources are impacted by heavy 
recreation use. 

Alternative C 
The environmental consequences associated with wilderness and wild and scenic rivers in 
alternative C are the same as those found in alternative B. 

In addition, alternative C includes a recommendation for the 3 wilderness areas that are part of 
alternative B and 10 additional wilderness areas. These 13 areas would add 92,3588 acres (5 
percent of the forest) to current wilderness management. These areas would increase the 
opportunities for wilderness experience on the forest, but would limit access to these areas for 
motorized and mechanized recreation; these uses would be displaced to other areas on the forest. 

                                                      
8 The 92,358 acres includes 913 acres of Hackberry Wilderness which extends onto the Prescott National Forest. 
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This alternative better addresses increased wilderness visitation on the forest than alternatives A 
or B, because it provides the largest variety of new wilderness opportunities. In the 10 additional 
areas, there are approximately 11 miles of roads open to public motorized travel under the recent 
“Coconino National Forest Travel Management Decision,” primarily in Black Mountain and 
Cedar Bench. As recommended wilderness areas, construction of new roads or motorized trails 
would be prohibited, and existing roads would be closed unless there is need to retain them for 
administrative use.  

The “Coconino National Forest Travel Management Decision” authorized the use of 
approximately 720 acres of dispersed motorized camping corridors that would also eventually 
need to be closed if these areas are recommended. Approximately 43 miles of roads are either 
unauthorized roads or provide access to grazing improvements within these areas that would 
continue to be used for administrative purposes such as fire and grazing management but not for 
general recreational purposes until the area is designated.  

The “Coconino National Forest Travel Management Decision” would also allow motorized big 
game retrieval for elk in the recommended wilderness except for Strawberry Crater, East Clear 
Creek, and Barbershop. The areas that allow motorized big game retrieval would include almost 
all of Abineau (100 percent), Railroad Draw (100 percent), Cedar Bench (98 percent), and Black 
Mountain (95 percent), and the majority of Walker (65 percent), Davey’s (88 percent), Tin Can 
(76 percent), and Cimarron-Boulder (87 percent). In Black Mountain, Cedar Bench, Tin Can and 
Cimarron-Boulder, however, harvest levels are low and so motorized big game retrieval would 
only incidentally impact wilderness character and, under most circumstances, would not lead to 
long-term impacts. Abineau and Railroad Draw are found in game units with higher harvest levels 
but are so small that it is uncertain how much game would be retrieved within these areas as 
opposed to the rest of the unit. Thirty-seven percent of Hackberry would permit motorized big 
game retrieval, but the vast majority of this area is inaccessible by vehicle because of terrain, so 
the effect would be minimal. Only 26 acres of Deadwood Draw would permit big game retrieval 
using motorized vehicles, so its effect is also expected to be minimal. See the “Potential 
Wilderness Area Evaluation Report” (USDA Forest Service 2011d) for more information and a 
more indepth discussion of the effects of wilderness and nonwilderness recommendations for 
each area. 

Alternative D 
The environmental consequences associated with wilderness and wild and scenic rivers in 
alternative D would be the same as those found in alternative B, except alternative D does not 
include any recommended wilderness. Alternative D would still contain direction on how to 
manage recommended wilderness in case there is a future recommendation. The lack of 
recommended wilderness would be the same as those found in alternative A. 

Inventoried Roadless Areas 
Affected Environment 
There are 8 inventoried roadless areas totaling approximately 50,000 acres on the Coconino NF. 
Inventoried roadless areas and effects to roadless character were considered in developing the 
ROS classifications and all of these areas were considered as potential wilderness areas in the 
inventory and capability report.  
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Environmental Consequences 
Common to All Alternatives 
There would be no negative effect to the roadless character of inventoried roadless areas on the 
forest from these alternatives. All of these areas have a recreation opportunity setting of 
semiprimitive nonmotorized (SPNM) or semiprimitive motorized (SPM) and would continue to 
follow Forest Service policy on road construction and tree cutting in these areas, which is 
consistent with national Forest Service policy on preserving their roadless character. 

Alternative C 
In alternative C, Hackberry, Cimarron, Boulder, Barbershop, and East Clear Creek Inventoried 
Roadless Areas have a ROS of primitive, because they are recommended for wilderness 
designation. The Padre Canyon and Jacks Canyon Inventoried Roadless Areas are managed for 
the same ROS as in alternative B. Inventoried roadless areas that are recommended for wilderness 
would meet the recommended wilderness plan guidance, which manages the areas to retain their 
primitive and undeveloped character, while limiting motorized vehicle activity to administrative 
use and visitor use permitted per the motor vehicle use map, such as for motorized big game 
retrieval until these areas are congressionally designated and added to the National Wilderness 
System. This would retain the roadless character of the areas. See the “Wilderness and Wild and 
Scenic Rivers” section for a description of the effects of alternative C on recommended 
wilderness areas. 

National Trails and Byways 
Affected Environment 
The Historic Route 66 All-American Road and Red Rock All-American Road are the two 
nationally designated scenic byways on the Coconino NF. The forest has only a small segment of 
Historic Route 66 and no trailheads or developed facilities on it, because it is colocated with I-40 
for most of its route through the forest. There are three trailheads and an observation site on the 
Red Rock All-American Road, the majority of which is within the Coconino NF boundaries. No 
new national byways are proposed by the forest plan alternatives. 

Arizona National Scenic Trail, General Crook National Recreation Trail, and Wilson Mountain 
National Recreation Trail are the three national trails on the forest. The Arizona National Scenic 
Trail runs the length of the forest from the Mogollon Rim to the north end of the Flagstaff district. 
The General Crook National Recreation Trail follows the historic military route from Fort Apache 
to Camp Verde and is a national historic study trail (see the “Heritage Resources” section for 
more information). Wilson Mountain is a trail that overlooks scenic red rock country. Many of the 
views around Wilson Mountain Trail have been altered by evidence of the Brinns Fire in 2006. 
No new national trails are proposed by the plan alternatives. 

Environmental Consequences 
Common to All Alternatives 
In alternative A, the General Crook National Recreation Trail has restrictions on motor vehicle 
use (except snowmobiles) and designates a 200-foot corridor on either side of the trail to preserve 
evidence of the historic roadway and its landscape character. This direction would not limit 
vegetation treatments so long as their outcomes preserve the landscape character, except that 
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rocks and trees that are historic trail markers would not be moved or damaged by the activities. 
This corridor would preserve most of the evidence associated with the historic features of the trail 
but not all. Other features outside the 200-foot corridor would be preserved under the National 
Historic Preservation Act of 1966 (P.L. 89-655). The trail is also a national historic study trail, 
and the plan has direction, under alternative A for what to do once it is designated. However, the 
trail has not been designated, so this direction has never been implemented. The restriction on 
motorized vehicles would not apply to the portions of the trail that are colocated with NFS Road 
300 (Rim Road), but it would prevent single-track motor vehicle users form driving off of the 
road and onto the trail where it is not colocated with an existing road.  

Under alternatives B, C, and D, the General Crook National Recreation Trail has very similar 
direction to alternative A. Because of the “Coconino National Forest Travel Management 
Decision” (USDA Forest Service 2011m), it was not necessary to carry forward motorized 
vehicle prohibitions, and the desired condition of a nonmotorized trail that emphasizes foot and 
horse travel was retained. The 200-foot protective corridor and protections for site markers were 
carried forward as well. Under alternative A, the historic character of the trail would be 
adequately protected from motorized vehicle use, except for where it co-occurs with a road. 
Alternatives B, C, and D do not carry forward language on the national study trail status of the 
General Crook National Recreation Trail because it repeats law, regulation, and policy. 

Alternative A 
There is direction in the 1987 plan to finalize a corridor for the Arizona National Scenic Trail that 
allows for a wide range of nonmotorized uses and extends from the Mogollon Rim to the north 
end of the Flagstaff district. This has been accomplished and the trail has been designated a 
national scenic trail. It also states that the forest should seek to designate the Wilson Mountain 
National Recreation Trail, which has also been accomplished and provides no other direction for 
its management aside from forestwide wilderness direction. The Red Rock-Secret Mountain 
Wilderness direction is the only management that protects the characteristics of the trail. 

Scenic byways are not addressed in the 1987 plan. The visual quality objectives for these areas, 
however, are set to protect the scenic resources along the byway (see “Scenic Resources” section 
for details). However, the lack of direction would not support consistent interpretation and 
character of the byways and would result in projects being implemented that do not complement 
the unique sense of place promoted on these byways. As a result, the forest would not contribute 
as much as it could to these community efforts, which have an important economic impact on 
tourism related sectors. 

Alternative B 
In alternative B, the Arizona National Scenic Trail has more comprehensive direction in these 
alternatives than in alternative A. The desired condition promotes short- and long-distance 
experiences with a wide variety of recreation settings. The majority of the trail (more than 90 
percent) is in a high scenic integrity objective, which is in keeping with its national designation. 
The desired conditions also emphasize the importance of making parts of the trail accessible 
through connector trails and signs to assist in wayfinding for visitors. These outcomes would 
encourage recreation use on the trail and assist long distance users. The guidelines for the trail 
would prevent utility lines and new roads and motorized trails from being built across or adjacent 
to the trail. Exceptions would occur where avoiding the trail is impossible or where crossing the 
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trail would be a greater benefit to preserving the nonmotorized setting than routing it nearby. This 
would concentrate access to the east side of Anderson Mesa to the existing roads and concentrate 
aboveground utilities along existing corridors. According to another guideline, ROS settings 
within a half mile of the trail should not be changed to a more developed setting. This would 
retain the semiprimitive and primitive ROS settings on the landscape along the trail corridor, and 
it would make it more difficult to construct new developed facilities or make long term special 
use commitments that are inconsistent with the current setting in this area. 

The Wilson Mountain National Recreation Trail and its recreation setting would be protected by 
an ROS of SPNM and a high scenic integrity objective. The wilderness opportunity spectrum 
objective for the portion of the trail in the Red Rock-Secret Mountain Wilderness is wilderness 
transition, which allows for a higher encounter level than is typical for wilderness without 
compromising the wilderness setting. Under alternative A, the direction for the trail had not been 
updated since its designation and, therefore, it did not take into account the increased visibility 
and interest of the trail. As a result, alternative B would allow for the setting and level of 
recreation to be more compatible with the objectives for the trail. 

In alternative B, scenic byways have their own unique desired conditions and guidelines and their 
comprehensive plans prepared by the Arizona Department of Transportation, and they are 
incorporated by reference. For the Historic Route 66 All-American Road, this alternative 
recognizes that the signage and facilities would be inconsistent with the natural setting in some 
places and more closely related to the cultural setting and social values associated with the route.  

There are currently no interpretive facilities or trailheads provided for visitors along this route 
except for the Flagstaff Ranger District Office. Alternative B directs the forest to provide such 
facilities and to protect historic alignments of the route that might be interpreted for visitors, 
which would increase the visibility of the forest’s contribution to the byway and provide for 
education on the byway and the adjacent natural and historic resources. For the Red Rock All-
American Road, the incorporation of amendment 12 carries forward the majority of the 
protections associated with the byway. Some desired conditions for the road itself to provide safe 
multi-modal travel, wildlife crossings, and alternative transportation were carried forward from 
the corridor management plan. These desired conditions would preserve the character of the road 
in such a way that the adjacent ROS settings would also be protected. The connectivity for 
wildlife and nonmotorized recreation along and around the road is a key part of protecting its 
scenic values. 

Alternative C 
The environmental consequences associated with national trails and scenic byways in alternative 
C are the same as those found in alternative B. 

Alternative D 
The environmental consequences associated with national trails and scenic byways in alternative 
D are the same as those found in alternative B. 
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Research Natural Areas and Botanical and Geological Areas 
Affected Environment 
The Coconino NF has four botanical areas: Verde Valley, Mogollon Rim, Fossil Springs, and Fern 
Mountain. These special designations provide unique natural resources for research and 
education. Red Mountain Geological Area is popular for day hiking. Lime Kiln Trail through the 
Verde Valley Botanical Area is a part of the Verde Valley’s history and a popular trail for 
mechanized and nonmotorized recreation; it connects Dead Horse Ranch State Park to the 
Coconino NF. 

Red Mountain Geological Area is an unusual volcanic cinder cone located in the northwest corner 
of the forest within the San Francisco Volcanic Field. It is not the typical cone-shaped volcano 
with a lava flow that ensued from the base of the cone. On the northeast side of the cinder cone is 
the “amphitheater” which may have been blasted away by steam explosions resulting from a 
reaction of groundwater along a regional fault and hot rock from subsurface magmatic activity. 
Red Mountain shows the internal structure of the cinder cone and scientists have conducted 
extensive research in interpreting its complex history and geologic features (Priest et al. 2002, 
Riggs and Duffield 2008). 

Alternatives B and C propose a new area in Cottonwood Basin Fumeroles as either a geological 
area (926 acres) or a combined botanical and geological area (2,559 acres), respectively. The 
fumeroles are distinct, unique, visually attractive, and interesting geologic formations that have 
developed from physical and chemical weathering of volcanic fumeroles that formed within the 
Towel Creek Tuff. Fumeroles are cracks or vents in the Earth’s surface through which steam and 
volcanic gases escape into the environment. The formations resemble tepees or cones with holes 
or caverns in the rock formed by weathering processes. The tepees themselves are mostly 
unvegetated and form a dramatic contrast to the valley bottom area which has a variety of grass, 
shrub, cactus, and flower species. 

The proposed geological area includes habitat for some of the unique native plant community in 
the area. In alternative C, the geological area is expanded to include springs and soils that 
contribute to the unique plan community’s diversity. Although no threatened, endangered, or 
sensitive plant species or analysis species have yet been collected in the area, the botanical 
diversity of the area is three times greater than grasslands typically found within this PNVT. The 
geological-botanical area, proposed under alternative C, contains unique compositions of rocky 
shallow soils that were formed by a combination of lakebed sediments and volcanic activity 
which are the focus of the geological area and are able to support this unique plant community. 
Under alternative C, most of this special area overlaps the Hackberry recommended wilderness. 

Environmental Consequences 
Common to All Alternatives 
For the effects of research natural areas and geological and botanical area designation on wildlife, 
see the “Wildlife, Fish, and Plants” section, particularly Bebb’s willow, Arizona cliffrose, San 
Francisco ragwort, Chiricahua leopard frog, northern goshawk, and pronghorn (management 
indicator species). 

Existing management areas, such as the Verde Valley Botanical Area, San Francisco Peaks 
Research Natural Area, and Fern Mountain Botanical Area, as well as the recovery plans for San 
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Francisco Peaks ragwort and Arizona cliffrose, conservation agreement for Arizona Bugbane, 
Flagstaff Pennyroyal Habitat Management Plan, and the Alpine Tundra Management Plan provide 
for management and guidance for these and other rare endemic plants. Relevant laws, regulations, 
and policies, such as direction in Forest Service Manual 2600, which regulate the management of 
threatened, endangered, and sensitive plants would remain in place.  

Alternative A 
The 1987 plan identified one geological area, four botanical areas, and four established and three 
recommended research natural areas. All but one9 of these areas were managed under 
Management Area 17, which provided direction to prohibit off-road driving and emphasized the 
need to set carrying capacities and limit visitation to preserve the characteristic resources of the 
areas.  

In the Casner and Oak Creek Research Natural Areas, there are additional restrictions on 
recreation campfires and overnight camping. This direction would continue to manage these areas 
for nonmotorized day-use recreation in a very limited amount. The San Francisco Peaks Research 
Natural Area provides for management and guidance for rare endemic plants.  

The three recommended research natural areas, West Clear Creek, Rocky Gulch, and an 
expansion of the existing San Francisco Peaks Research Natural Area, were never established, but 
have been managed as if they were established since the 1987 plan was implemented. The forest 
would continue to propose these research natural areas. Because recreation has negatively 
impacted the resources in the original location of the West Clear Creek Research Natural Area, 
the forest would need to implement a management strategy to minimize the effects of recreation 
in the riparian area if alternative A is selected. This would possibly limit the amount and type of 
recreation that can occur there, which would change the character of visitors’ wilderness 
experience in the West Clear Creek Wilderness. 

Botanical areas would continue to follow the guidance outlined in 1987 plan, mostly guidance 
from Management Area 17 and from Forest Service Manual direction. This guidance includes 
restrictions on off-road motorized travel that is redundant with the “Coconino National Forest 
Travel Management Decision” (USDA Forest Service 2011m) and direction for new utility 
corridors to avoid research natural areas and botanical and geological areas, which is carried 
forward under all alternatives. Alternative A does not address many of the unique features or 
threats to the botanical areas. The Verde Valley and Fern Mountain Botanical Areas would 
provide for management and guidance for rare endemic plants. No new botanical areas would be 
proposed. 

The consequences of implementing this alternative for geological resources are that the Red 
Mountain Geological Area is the only geological area, and it would be managed to maintain, as 
nearly as possible, existing conditions and natural processes for public enjoyment, demonstration, 
and study. Interpretative and education demonstration opportunities would be emphasized and 
enhanced through selective facility development. Natural events would not be rehabilitated to 

                                                      
9 The GA Pearson Research Natural Area is within the Fort Valley Experimental Forest and as such, outside of the 
Coconino National Forest’s authority to manage. 
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preserve the natural processes of the area. Grazing would be allowed in this special area where 
lands have capacity; this would protect the unique geological features from increased erosion 
caused by cattle passing through the area. Visual quality objectives of retention and partial 
retention would prevent activities that would alter the physical appearance or dominate the 
landscape for the geological area.  

Alternative A does not have a recreation opportunity setting that protects the setting of the Red 
Mountain Geological Area from motorized recreation or development. It is classified as roaded 
natural. Even though this is a special area that, according to the FSM 2370, should have minimal 
development, there is not sufficient protection in the 1987 plan for the recreation setting provided 
by its designation. The development of a motorized trail or road is still possible under alternative 
A because of the ROS and because the concept of “minimal development” can be broadly 
interpreted. On the other hand, alternative A has language that supports the natural setting and 
geological features of the area and currently, off-road driving is prohibited by a closure order—
thereby, preserving the natural conditions. This contradictory direction has the potential to create 
confusion during implementation, and plan language does not adequately protect the resources for 
which the area is designated. 

The Red Mountain Geological Area would be managed to promote conservation of its 
interpretative, scientific, and aesthetic values. The lack of roads open to the public within the 
areas and the closure to off-road driving would protect the soils, geology, botanical, and 
ecological resources of the area. Other unique geological areas or features on the forest would not 
have this degree or level of conservation and would not be designated as special areas. 

Alternative A is also silent about allowing mechanized travel on designated trails within these 
special areas. Some conflicts have been observed, especially along the Lime Kiln Trail (an 
historic road but converted to nonmotorized use). Bicycle use on the trail has contributed to 
widening of the trail prism in some locations; thus, impacting the soil and crushing some cliffrose 
plants. 

Roads adjacent to the Red Mountain Geological Area are managed to prohibit vehicle intrusion. 
Under this alternative, the existing mineral withdrawal, even though it has lapsed, would be 
maintained as long as it was consistent with the management plan of that area and approved by 
the forest supervisor.  

Alternative B 
Three areas were proposed as research natural areas in the 1987 plan—West Clear Creek, Rocky 
Gulch, and an expansion of the existing San Francisco Peaks Research Natural Area—but were 
never established. Although alternative B proposes (or re-proposes) those research natural areas, 
it identifies a different location for the proposed West Clear Creek Research Natural Area and a 
smaller area for the San Francisco Peaks Research Natural Area expansion. This alternative has 
greater recreation restrictions in research natural areas than alternative A. The more specific 
restrictions for Casner and Oak Creek Research Natural Areas would be applied to all research 
natural areas and would restrict overnight camping and campfires in these areas. Commercial 
tours would also be restricted except in support of research in the remaining established research 
natural areas. This would result in a greater protection of the unique species and the resource 
purpose of the area, and it would be more consistent with Forest Service policy. It would also 
decrease recreation opportunities in these areas. For the two research natural areas (one 
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established and one proposed) in wilderness, recreation use would continue to occur but would be 
in a more managed setting consistent with a transition or a semiprimitive wilderness opportunity 
spectrum, where signs and evidence of management would be present, but subordinate to the 
wilderness character.  

Alternative B carries forward the Red Mountain Geological Area and proposes a 217-acre 
Cottonwood Basin Fumeroles Geological Area to preserve the unique rock formations within 
these areas. This alternative has guidelines that provide a broad framework for minimizing 
impacts from recreational uses, wildfire management and suppression actions, and grazing 
management. In both geological areas, protection of the specific geological features and 
characteristics of these areas is emphasized in the desired conditions statements and standards. 
Forest Service administrative use, public recreation, and research activities generally would not 
disturb or alter the conditions of the areas per plan direction. Cinder slopes in the volcanic area 
would be left undisturbed so that management actions or human activities would not accelerate 
natural erosion processes.  

Rock removal would be limited to scientific purposes, which would prevent mining and personal 
collection under special use permit. It would also limit recreational rock hounding for personal 
use in these areas. This guideline would allow violators to be cited and, as a result, would deter 
rock landform theft which degrades the unique character and aesthetic quality of the geological 
areas. Interpretative brochures or information would emphasize conservation and protection of 
the geological resource as a means of education about this guideline. Additionally, partnerships 
with site stewards would assist with interpretation and monitoring for both the Cottonwood Basin 
Fumeroles and Red Mountain Geological Areas. The desired condition for both areas seeks to 
reduce the evidence of human impacts to these areas, so increased vandalism or trash may lead to 
further restrictions on recreational use of these areas through closures or to increased monitoring 
and education at the site. 

Recreational uses such as road use, camping, and hiking and biking on trails are a disturbance to 
natural setting of the geological and botanical areas and have consequences of localizing and 
concentrating disturbances to the landforms, soils, and plants. These disturbances could alter the 
slope stability of the areas, change surface hydrology of the slopes, and destroy natural vegetation 
protecting slopes from erosion. The line officer has various options to relieve impacts which 
include but are not limited to: administrative actions such as area closures, road closure or 
decommissioning, or various recreational use restrictions. Any proposed new recreational uses 
such as trail development for single or multiple user types (e.g., hiking, horseback riding) would 
be similarly evaluated. 

Two roads within the Cottonwood Basin Fumeroles Geological Area provide motorized 
recreational access to the area. Alternative B proposes that such roads would not be suitable in a 
geological area. NFS Roads 500 and 708 define a partial boundary for the geological area and 
provide access or viewing and hiking. The segments of these roads that are within the 
subwatershed are accelerating erosion and loss of vegetative cover, thereby disturbing the natural 
integrity of the soils and landforms. This disturbance is also inconsistent with desired conditions, 
which indicate that there is no evidence of vandalism, trash dumping, or human alteration of the 
landforms. As a result, continued use of these roads would require improved maintenance or 
closure to meet the geological area’s desired conditions. Likewise, camping corridors and other 
recreational uses would need to be excluded where these uses have a negative impact on the 
resource for which the area is designated. 
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In the two geological areas, nonmotorized recreation is allowed to access the areas and to view 
them. There are no known existing trail systems (foot or bicycle) in either of these areas. Foot 
travel as the main means of access would have the fewest consequences to the integrity of 
landforms and soils. Horseback riding would also be permitted, but would be anticipated to occur 
at lower levels because of the size of the area. Given these desired conditions, it would be 
unlikely that trailheads or parking lot access in these areas would be designed to accommodate 
horse trailers. There are no existing designated trails within the proposed Cottonwood Basin 
Fumeroles Geological Area, and all hiking is dispersed. Recognizing that at low levels of use, 
dispersed hiking may be beneficial to the resource over more concentrated trails, alternative B 
does not impose the need for a trail system. It also does not prevent trails from being developed if 
it supports maintaining desired conditions.  

Mechanized travel (e.g., mountain bikes) would be not suitable in existing and proposed botanical 
and geological areas. Consequently, current mountain biking would be phased out of these areas 
through closures, and new bicycle trails would not be constructed in these areas. Bicycle use on 
the Lime Kiln trail has contributed to impacts on Arizona cliffrose and other plants. The removal 
of bicycling as a permissible activity in alternative B would reduce the current conflicts within 
botanical areas (e.g., widening of existing trails and establishment of social trails) and would 
eliminate associated threats to Arizona cliffrose from mechanized use. Some of these areas are 
very desirable recreation locations for mountain biking, and these users would be displaced 
elsewhere or would need rerouted trails. In particular, this would affect the two trails within the 
Verde Valley Botanical Area. The historic Lime Kiln Trail, which is accessible from Dead Horse 
Ranch State Park and travels 15.2 miles northeast, would have mechanized restrictions for 1.1 
miles (7 percent) while traveling through the Verde Valley Botanical Area. On the eastern portion 
of the botanical area, the 1.8-mile Bill Ensing Trail would have 1.4 miles (78 percent) phased out 
to mechanized use. Overall, this would not substantially decrease mountain biking opportunities 
on the forest, because these areas are relatively small and would not likely be the first place new 
trails would be developed, given their focus on conservation of the botanical and geological 
resources. It also would reduce soil disturbance and damage to plants such as crushing, widening 
of the trail outside of the trail prism, and erosion within the botanical areas. 

Within alternative B, wildfires would be used to achieve resource improvements consistent with 
the ecology of the area, and suppression tactics would be used that are protective of resources. 
Geological areas that have evolved with wildfire would not be impacted by processes and effects 
associated with wildfire. Appropriate suppression techniques would ensure the overall 
maintenance of landform stability and the unique vegetative communities associated with these 
areas.  

The consequences of the grazing guideline are that effects of livestock grazing on geological (and 
botanical) areas would be evaluated as part of allotment planning. Livestock grazing can impact 
the soils, vegetation, and underlying bedrock formations via plant grazing and trampling. 
Allotments that use adaptive management would consider the impacts of grazing on the desired 
conditions for the geological and botanical areas and adjust grazing management accordingly to 
protect their unique ecological values, functions, and processes. As a result, livestock grazing 
would not impact the geological formation. 

The botanical areas under alternative B have direction to keep trail use of all recreational users on 
established tread and, for the Verde Valley Botanical Area, it addresses the sensitivity of 
calcareous soils and the need to prevent accelerated erosion. As a result, Arizona cliffrose and 
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other disturbance sensitive plants in these areas would be better protected than under alternative 
A, which only limits off-road driving. 

Alternative C 
The environmental consequences associated with research natural areas and botanical and 
geological areas in alternative C are similar to those found in alternative B except for the proposal 
of the 1,633-acre Cottonwood Fumeroles Botanical Area, which would recognize and protect the 
unique diversity of native plants and several free-flowing springs in the area surrounding the 
Cottonwood Basin Fumeroles Geological Area. 

The Cottonwood Fumeroles Geological and Botanical Area would be managed as one contiguous 
area to protect both resources. Having a much larger area for both botany and geology would 
further protect the unique and diverse resources of the area, including the paleontology resources 
that are known. This area overlaps with a portion of the Hackberry Potential Wilderness Area, 
which is also recommended in this alternative. The restrictions on mechanized travel in this area 
and its effects are the same as alternative B until such time as Congress designates the Hackberry 
Potential Wilderness. Afterward, there would only be a portion of the area open to mechanized 
use. This would expand the area where restrictions on recreational uses occur. The road within 
this area would remain open, but the dispersed camping corridor that was established by the 
recent “Coconino National Forest Travel Management Decision” may be closed by future 
decisions if it negatively impacts the vegetative diversity of the area. This would eventually limit 
motorized dispersed camping to within a car length of the road in this area since there is only one 
way in and one way out, and visitors wishing to camp away from the road would have to reach 
their campsites on foot. It would also reduce the number of dispersed motorized campers that can 
use this area, because there are a limited number of locations along the road suitable for camping 
because of the topography. This would also lead to a more semiprimitive hunting opportunity in 
this area and reduce disturbance to game animals.  

The additional desired conditions would include preservation of desert spring and riparian 
vegetative communities and episodic spring annuals. The diversity of the plant communities is 
largely due to the combination of volcanic lakebed sediments, upland sediments, and desert 
climate that provide a unique ecosystem. Interpretation of both the botany and the geology would 
be emphasized in this special area. The consequences of this are that both botany and geology can 
be interpreted for the public, and the interrelationships among bedrock, soils, and vegetation can 
be explained in a more comprehensive ecological context. 

Effects of fire management are qualitatively similar to those in alternative B, except that they 
would apply over a larger area. 

Livestock grazing would still occur over most of the botanical and geological area within the 
Hackberry Range Allotment. The consequences of the grazing guideline are that effects of 
livestock grazing on botanical and geological areas would be evaluated as part of allotment plan 
NEPA over the life of the forest plan. The Hackberry Allotment uses adaptive management and 
would consider the impacts of grazing on resources of the botanical and geological areas and 
adjust grazing management accordingly to protect the unique ecological values, functions, and 
processes of the area. Other activities in the allotment from grazing management include fence 
maintenance, off-road all-terrain vehicle use by the permittee, and earthen stock tank 
maintenance. These maintenance activities are generally implemented by the permittee and the 
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Forest Service with minimal impact to the soils, bedrock, and vegetation. Additional mitigation 
measures to protect the botanical and geological area would be developed as needed to guide 
range allotment maintenance activities. 

Alternative D 
Alternative D is similar to alternative B except that mechanized travel in botanical and geological 
areas would be suitable, but would be confined to designated trails. In this sense, effects of 
mechanized recreation on these areas would be similar to alternative A. Unlike alternatives B and 
C, alternative D would allow for continued use of the Lime Kiln Trail and would allow for some 
access to these areas for mountain bikers. This would not substantially increase mountain biking 
opportunities on the forest, because these areas are relatively small and would not likely be the 
first place new trails would be developed, given their focus on conservation of the botanical and 
geological resources. 

Development of designated trails for mechanized travel in the botanical and geological areas 
would result in increasing disturbances to the landforms, soils, and plants in localized areas. A 
benefit of designated trail systems would be that they can be routed away from locations where 
rare plants are growing or where a geological feature is eroding or sensitive to disturbance, while 
still providing access for bicyclists. Trails can be routed around permanent obstacles (e.g., rock 
outcrops or large trees). Another positive benefit of trails within these areas is that interpretative 
signs can be constructed along the trail route to foster knowledge and appreciation of the botany 
and geology. 

Trails have similar effects to roads in that they both can decrease slope stability on steep slopes, 
increase water diversion potential and erosion, and increase sedimentation on most slopes. On 
steep terrain in the headwaters of watersheds or above stream channels and watercourses, trails 
cut into the slopes would decrease the slope stability of the areas, alter surface hydrology of the 
slopes, and cause erosion and sedimentation into channels. Proper trail design with attention to 
grade and water drainage would be critical to reducing erosion potential and maintaining slope 
stability. 

Trail maintenance would also cause impacts to the soils and vegetation from clearing, brushing, 
and tread grading. Trails where mechanized travel is allowed, such as using bicycles, would have 
greater impacts to the ground surface than foot trails, because bicycle wheels dig into the trail and 
loosen soil and rock. Off-trail biking may become an issue in areas that have inviting hills and 
challenging obstacles such as the Cottonwood Basin Fumeroles Geological Area. The brushing 
height would also be greater on trails that are used by bicycles. In summary, shared-use trails for 
hiking and bicycling have both positive and negative benefits within geological and botanical 
areas. 

Environmental Study Areas 
Affected Environment 
Environmental study areas are areas set aside for educational opportunities for public schools, 
youth organizations, and the general public, which typically have an approved school curriculum 
that accompanies their designations. There are three identified environmental study areas on the 
Coconino NF in the Flagstaff area: Griffith Springs, Elden, and Old Caves Crater. 
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Environmental Consequences 
Common to All Alternatives 
Environmental study areas have restrictions on new or expanded special use authorizations, 
livestock grazing, camping (Elden only), and off-road driving. None of these activities are 
currently occurring in these areas. These restrictions would protect the purpose of these areas to 
provide educational opportunities for classrooms in the outdoors. These areas would continue to 
support the local public schools and an informed youth in the Flagstaff area.  

Cumulative Effects for All Special Areas 
Cumulative consequences are those consequences of foreseeable activities on lands of other 
ownership that, in conjunction with management activities likely to occur on the Coconino NF, 
may intensify, negate, improve, or otherwise affect the vegetation types, habitats, and species 
resources of the forest. Below are considerations of consequences of activities affecting the 
availability of special areas and their management that would likely occur on, adjacent to, or near 
Coconino NF. 

The cumulative effects analysis timeframe for special areas is the next 10 to 15 years and the area 
is the same as for the recreation setting, developed and dispersed recreation, and recreation 
special uses.  

The Apache-Sitgreaves National Forests are evaluating Leonard Canyon (which is located on 
both the Apache-Sitgreaves and Coconino National Forests) as a potential wilderness area, which 
may be part of an alternative in their draft environmental impact statement. 

Common to All Alternatives 
Under all alternatives, the plan would eventually be amended to incorporate direction from both 
the “Fossil Creek Wild and Scenic River Comprehensive River Management Plan” and the 
“Arizona Trail Comprehensive Management Plan.” The “Fossil Creek Wild and Scenic River 
Comprehensive River Management Plan’s” desired conditions, standards, and guidelines would 
improve protection of the resources in the river corridor and potentially limit recreational access 
to the river and restrict dispersed camping. Some of these changes, such as restricting dispersed 
camping along the river would be consistent with guidelines in alternatives B, C, and D for 
recreation in these areas. The “Arizona Trail Comprehensive Management Plan’s” direction 
would improve protection of the national scenic trail, use partnerships to manage it, and promote 
appropriate recreational uses. These changes would be consistent with guidelines in alternatives 
B, C, and D for recreation along the trail though could result in potential enhancements to scenery 
management and ROS objectives. Like the Verde Wild and Scenic River, the “Fossil Creek Wild 
and Scenic River Comprehensive River Management Plan” and the “Arizona Trail 
Comprehensive Management Plan” would not necessarily have to correspond to broader 
forestwide plan direction. 

If the Apache-Sitgreaves National Forests choose to recommend the Leonard Canyon potential 
wilderness area for congressional designation, the Coconino NF would need to manage the area 
to preserve its wilderness character and other restrictions in the plan. This would be more 
restrictive than any of the alternatives considered by the Coconino NF in terms of mechanized 
and motorized uses. It would contribute additional wilderness acres to provide for those 
recreation experiences.  
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Another special area proposed on the Apache-Sitgreaves National Forests is a national byway 
designation for NFS Road 300 (Rim Road). The Coconino NF is not proposing that the part of 
this road on the Mogollon Rim district be recommended so it can continue to provide a less 
developed recreational setting. This would result in part of the road being designated where there 
are campgrounds and more developed facilities that would support increased traffic. Because of 
the high maintenance level of the road, this designation on the Apache-Sitgreaves National 
Forests would likely increase scenery-based traffic on the Coconino NF as well. 

Maintenance of Red Mountain Geological Area in alternative A, the proposed addition of the 
Cottonwood Basin Fumeroles Geological Area in alternative B, and a combined larger 
Cottonwood Basin Fumeroles Geological and Botanical Area in alternative C would recognize 
and protect several unique geological and botanical areas. This would add additional sites to the 
other outstanding geological and botanical sites inside and outside of the forest such as Fossil 
Creek, Montezuma Well, Walnut Canyon, and Sunset Crater National Monuments. Designation of 
Cottonwood Basin Fumeroles as a geological area or a combined botanical and geological area 
would add another example of volcanic-influenced terrain as a special feature of the forest. It 
would increase the interpretative and educational opportunities that the forest can provide the 
public about the interrelationships between botany and geology. It would provide for increased 
opportunities to develop partnerships with the scientific community, researchers, and 
conservationists interested in the areas, and it would expand the collective knowledge about the 
features and characteristics of the areas. 

State lands within or near the boundaries of the forest have a variety of uses, including State parks 
such as Deadhorse Ranch State Park which is adjacent to the forest and shares a common 
boundary with the Verde Valley Botanical Area. Main uses of Deadhorse Ranch State Park 
include such recreational activities as camping, hiking, horseback riding, and fishing. 

Scenic Resources 
In addition to other natural resources, scenery10 must be cared for and managed to maintain 
quality scenic resources for future generations. Scenic resources vary by location and by existing 
natural features including vegetation, water features, landform and geology, and human-made 
elements. All activities that forest visitors experience are performed in a scenic environment 
where scenery is defined by the arrangement of the natural elements of the landscape along with 
components of the built environment. Scenery combines all the ecological features and human 
elements; the composition of these attributes is what gives a landscape its character or image. 

Currently, the scenic resources of the Coconino NF are managed using the visual management 
system that allocates visual quality objectives (VQOs) to NFS lands (USDA Forest Service 1977 
and 1987). VQOs are a combined measurement of the scenic quality of the landscape of NFS 
lands and the public’s level of concern for that scenic quality. The existing condition of scenic 
resources on the landscape is a result of implementing the 1987 plan and its accompanying visual 
management system. 

                                                      
10 The terms “scenery” and “scenic resources” are used interchangeably in this section. 
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Management of multiple resources has, to varying degrees, altered the natural landscape 
character. The most obvious effects on scenic resources are from vegetation and landform 
alterations. Resource management activities which have altered scenic resources over the short- 
and/or long-term include, but are not limited to: vegetation management, mineral extraction, 
roads and trails, campgrounds and picnic grounds, fire management (e.g., suppression and 
prescribed burning), and livestock grazing. 

A need to update desired conditions and other plan components for scenery management where 
guidance is partial or absent in the 1987 plan was identified in the “Economic and Social 
Sustainability Assessment” (USDA Forest Service 2008a) and subsequent “Analysis of the 
Management Situation” (USDA Forest Service 2010a). Guidance from the 1987 plan for scenic 
resources is provided by the visual management system, a system released in 1977 that has since 
been superseded by the scenery management system. For more information, see “Landscape 
Character Descriptions for the Coconino NF” (USDA Forest Service 2011i) and the “Scenery 
Management System Inventory Report” (USDA Forest Service 2011p) in the project record. 

Under the visual management system, any human alterations which are not part of the 
characteristic landscape would be considered negative, even positive cultural features. Most 
human alterations, even when planned to improve ecosystem processes, would also be considered 
negative. The established duration of impact for VQOs in the visual management system 
handbook would be beneficial for enhancing or maintaining high scenic quality in retention and 
partial retention VQO areas. 

The scenery management system measures deviations from the existing landscape character, and 
ecosystems provide the environmental context for the scenery management system. With 
ecosystems providing the context, no specific duration of scenic impacts are assigned to a scenic 
integrity objective but, rather, the focus is on movement toward the desired landscape character 
(USDA Forest Service 1995, p. 20). Although specific timeframes are not assigned in the scenery 
management system handbook, duration of impacts is always considered in site-specific project 
planning and analysis with the direct intent to provide high quality scenery and achieve the 
highest scenic integrity possible (USDA Forest Service 1995, p. 5−9). 

Affected Environment 
Landscapes of the Coconino NF have a wide variety of features providing for some of the most 
spectacular scenery in the Southwest. The approximately 2 million-acre Coconino NF is located 
in north-central Arizona and is at the southern end of the Colorado Plateau with elevations 
varying from 2,600 to 12,633 feet. Dramatic landforms dominate the landscape. Numerous cinder 
hills and volcanoes of the San Francisco Peaks volcanic field are scattered across the northern 
portion. The San Francisco Peaks, including the highest point in Arizona, tower over the flat, 
heavily timbered Colorado Plateau, which is home of the largest contiguous stand of ponderosa 
pine in the world. The colorful collection of buttes, pinnacles, mesas, and canyons surrounding 
Sedona is world famous for its red rock vistas. The remains of ancient wetlands, these crimson 
cliffs have been carved by the forces of the desert into one of nature’s most magnificent 
masterpieces (USDA Forest Service 2011i). The Mogollon Rim, a high rocky 1,000-foot 
escarpment that runs for about 200 miles across central Arizona, delineates the southeastern 
border of the forest. Deep canyons and natural lakes are an important part of this forest’s 
character. The Coconino NF’s natural, cultural, and historic resources attract visitors, making it a 
regional, national, and international year-round recreation destination. One of the main attractions 
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is the forest’s natural beauty and opportunities to experience nature (USDA Forest Service 
2010e). The activities seeing the greatest number of participants on the Coconino NF are 
hiking/walking, viewing natural features, relaxing, driving for pleasure, and visiting historic sites. 
Downhill skiing, bicycling, fishing, and viewing wildlife were also very popular primary 
activities (USDA Forest Service 2011a). 

People are drawn to the diversity of settings provided which range from: warm grasslands in the 
Verde Valley, cool riparian respite in canyons, and prominent red rock spires and buttes around 
Sedona to Flagstaff’s snow-covered peaks and forests. Visitors come to the Coconino NF for a 
cool escape from desert climates and city living and for its outstanding recreation opportunities 
such as hiking, viewing scenery, boating, fishing, horseback riding, river floating, winter sports, 
motorized recreation, and cabin and lookout rentals. Recreation experiences vary from crowded 
to uncrowded in open and undeveloped landscapes. The forest has 10 designated wilderness areas 
and many rugged canyons offering opportunities for solitude and back-country experiences. 
Numerous scenic drives wind through the forest offering scenery viewing opportunities. The 
forest also has many prehistoric and historic ruins. American Indians and ranchers are a 
significant part of the forest history, and their traditional uses remain an important part of the 
cultural landscape of the Coconino NF. 

The “Scenery Management System Inventory Report” (USDA Forest Service 2011p) provides the 
detailed process used to determine and rate existing scenic integrity for the Coconino NF. 
Existing scenic integrity indicates the degree of intactness and wholeness of the landscape 
character, or it can be thought of as a measure of the degree of visible disruption of landscape 
character. Disruptions in the landscape character most often come from human alterations to the 
landscape such as roads or vegetation management. Human alterations can sometimes raise or 
maintain integrity. More often scenic integrity is lowered, depending on the degree of deviation 
from the valued landscape character. 

A landscape with very minimal visual disruption is considered to have high existing scenic 
integrity; while those landscapes with more visual disruptions or alterations are viewed as having 
lower existing scenic integrity. Existing scenic integrity is expressed and mapped in terms of very 
high, high, moderate, low, very low, and unacceptably low. 

Table 141 presents a summary of the existing scenic integrity inventory for the forest and displays 
the acres in each existing scenic integrity level. A map of the forest’s existing scenic integrity can 
be found in appendix A of this DEIS. 

Table 141. Existing scenic integrity level acres 

Existing Scenic Integrity 
Level Acres Percent of 

Forest Coconino NF Landscape Examples 

Very High 
Highest possible level of 
intactness with a primitive and 
natural sense of place. 

237,623 13 Designated wilderness areas. 

High 
Natural appearing; intact; 
deviations are not evident. 

450,210 24 Semiprimitive nonmotorized ROS class 
or potential wilderness areas with 
medium or low capability2. 
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Existing Scenic Integrity 
Level Acres Percent of 

Forest Coconino NF Landscape Examples 

Moderate 
Appears slightly altered due to 
transportation system, recreation 
developments, vegetation 
management, etc. 

1,034,619 56 General forest areas without substantial 
alterations such as Verde Valley and 
Pine Belt Management Areas. 

Low 
Visual disruptions may dominate 
the landscape. 

75,355 4 Arizona Snowbowl (aerial view), 
Cinder Hills OHV area, some utility 
corridors, high burn severity portions of 
Brins Fire and Schultz Fire of 2010, and 
some insect/disease epidemic areas. 

Very Low 
Alterations may strongly 
dominate the landscape. 

48,414 3 Sites with unnatural-appearing shapes 
and edges and/or an extensive network 
of roads, such as utility corridors, gravel 
pits, and other surface mining activities, 
communications sites, and vegetation 
management activities. 

Unacceptably Low1 
Extremely and very noticeably 
altered; rehabilitation needed. 

341 0 The pumice mine pit located north of 
Flagstaff, Arizona. 

Note: Acreage calculations only include NFS lands. 
1 The capability process identifies the presence of wilderness character: a medium capability area is mostly natural; 
however, there are effects to the natural environment, visible minor developments, remoteness and solitude in part of 
the area, and/or some management challenges if the area were designated as a wilderness; a low capability area has 
effects to naturalness such as nonnative species that are present, persistent, and affect ecosystem function; has 
developments or common activities that are not consistent with wilderness, does not offer remoteness and solitude, 
and/or would be very difficult to manage as wilderness. 
2 This existing scenic integrity rating level is used only to assess and inventory current conditions and is never a scenic 
integrity objective or a desired condition. 

Environmental Consequences 
All alternatives provide desired conditions, objectives, guidelines, and standards to manage scenic 
resources. The main difference among alternatives is the management system used (i.e., visual 
management system versus scenery management system) and whether that system manages 
scenic resources in the context of ecosystem management. Alternative A manages scenic 
resources using VQOs, developed from the 1987 visual management system inventories, that 
range from preservation to maximum modification. Alternatives B, C, and D use the scenery 
management system, via scenic integrity objectives (SIOs), to manage scenic resources in the 
context of ecosystem management for every acre of NFS lands. SIOs vary from very high to low.  

The existing landscape and consequent scenic integrity and landscape character on the forest 
could potentially be negatively or positively impacted by many naturally occurring and 
management-induced activities, including any of the following: mechanical vegetation 
treatments, cutting of understory vegetation, prescribed fires, wildfires, firefighting 
methodologies, livestock grazing, lands special uses, land adjustments, mineral/geothermal 
development, geothermal development, roads, recreation, and/or climate change. With the 
exception of the naturally occurring activities (e.g., wildfire, climate change), each alternative 
contains direction that guides where and how much of these types of activities may occur on the 
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forest. Comparison of alternatives is based on the level of impact that each alternative’s direction 
would have on scenic resources, both in moving those resources toward or away from desired 
landscape character. Desired landscape character is not explicitly described in alternative A; 
however, alternative A has some scenery goals11 and guidelines. In alternatives B, C, and D, 
desired landscape character is found in the desired conditions under individual management areas 
and landscape character goals are found under the “All Scenic Resources” section. 

Common to All Alternatives 
There is potential to temporarily impact the existing landscape and scenic integrity from 
mechanical vegetation treatment activities under all alternatives. Vegetation management 
practices can directly affect scenery and the perception of scenic beauty (Ribe 1989). Activities 
including tree removal, depending on the intensity of the treatment, can have varying 
consequences on scenery. Mechanical treatments targeting aspen regeneration or other vegetative 
conditions could change the short-term character of the landscape in some local areas. Short-term 
effects to scenery from these types of activities include: unnatural appearing slash piles, stumps, 
bare soil, and scars on remaining vegetation. Stumps, slash, and edge effects of newly treated 
areas, depending on the intensity of the treatment, can result in a forest that appears moderately 
altered in the short term. In the short term, reducing the amount of slash, woody debris, and 
visible stumps after vegetation treatment greatly reduces negative effects to scenic resources, as 
numerous studies have found that the public responds negatively to downed wood, slash, visible 
tree stumps, and other debris from vegetation management activities (Daniel and Boster 1976, 
Ribe 1989, Ryan 2005). Alternatives B, C, and D address mitigation of these impacts more 
explicitly than alternative A, but a proper review of literature and proper use of visual 
management system should result in the same outcomes at the project level. Project design and/or 
mitigation would consider scenic resources under any alternative so that vegetation composition 
and structure across the landscape would appear natural in the short term to the extent possible, 
but particularly in the long term.  

The cutting of understory vegetation component, which may occur in fuels reduction activities, 
typically opens up forested stands to a more parklike vegetative mosaic and provide more visual 
access into forested stands, a preferred scenic setting in some landscapes. In many instances, 
variety, texture, and color are actually enhanced along with the primary goal of improving 
wildlife and/or vegetative conditions. If properly mitigated to reduce impacts to scenery, 
vegetation treatments may provide visual access into the forest and promote large tree growth and 
a smooth herbaceous ground cover. Depending on the location and vegetation types, such features 
may be part of the desired conditions of a particular landscape character. Treatments promoting 
aspen or maple growth would increase variety and scenic attractiveness, especially during fall 
color changes. The proposed management direction addressing vegetation management activities 
in alternative A differs from alternatives B, C, and D. These differences in regard to scenery are 
discussed further in the environmental consequences for each alternative. 

Prescribed fire activities would occur under all alternatives. All burning activities would be 
evident in the short term with burned, blackened vegetation, and charred ground surfaces. Grasses 

                                                      
11 A scenery goal is a management prescription designed to maintain or modify the existing landscape character to a 
desired landscape character.  
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and shrubs typically resprout within one to two growing seasons after the burn, depending on 
when burning occurs and moisture conditions during the growing season. Burning control lines 
may be evident along concern level 1 and 2 travel routes, but are usually softened by the burning 
activities. In the long term, prescribed burning usually increases the diversity of texture, color, 
vegetative size classes, and distribution across the landscape. In the short and long terms, 
prescribed burning often creates the appearance of a more uniform ground cover, a preferred 
scenic setting in some landscapes. Less severe natural disturbances, such as low burn severity 
areas where the understory burns but most mature trees are not killed, result in preferred forests 
over time (Taylor and Daniel 1984). Under the visual management system (alternative A), any 
human-caused change, including prescribed fire, would be considered negative if not properly 
mitigated. The scenery management system (alternatives B, C, and D) would consider whether 
the effects of prescribed fire move scenery toward the desired landscape character and whether 
those effects are part of the valued landscape character for the area. The Four Forest Restoration 
Initiative (4-FRI) is a collaborative, landscape-scale initiative designed to restore fire-adapted 
ecosystems in the Southwestern Region. Treatments to restore fire-adapted ecosystems vary and 
include increased use of prescribed fire as well as vegetation management treatments. 

Indirect effects resulting from some methods used to suppress wildfire have the potential for long 
term visual impacts. Dozer lines created with heavy equipment often leave noticeable linear 
features that are defined by bare soil and altered contours. In wilderness, fire suppression 
techniques are typically more restrictive than in general forest areas. These are called minimum 
impact suppression tactics, and they reduce the scenic impact of these activities and the need for 
rehabilitation of wilderness character. Therefore, the more area that receives minimum impact 
suppression tactics, the less area would be negatively impacted by wildland fire suppression. The 
area where minimum impact suppression tactics would be applied varies by the amount of 
recommended wilderness increases in an alternative. Alternative C proposes the greatest area for 
recommended wilderness, while alternatives A and D propose the least. Smoke from prescribed 
fire activities may affect the ability to view an area or see clearly in the short term; however, 
unless the air quality deteriorates to the point that vegetation dies at visually apparent levels, no 
lasting effects to scenery are anticipated. Any effect would be similar for each of the alternatives. 

Livestock grazing would continue under all alternatives. Livestock grazing and range facilities, 
such as fences and watering tanks, may be evident on the landscape. These facilities are typically 
small and localized, and when properly located, would have either minimal effect on or help 
contribute to, the scenic quality of the landscape. Livestock watering areas with extensive trailing 
have the potential to dominate the landscape on a small scale when viewed. Use is balanced with 
capacity and allotment management plans that require permittees to move their livestock so they 
do not concentrate in sensitive areas and/or degrade an area from over utilization. Although there 
could be an effect from seasonal use of bedding areas and anticipated utilization of forage, the 
potential for change to the existing scenery would be minimal under all alternatives.  

Land special use activities, such as utility and energy corridors, road use, communication sites, 
cell towers, and wind energy developments would continue in all alternatives. In the short term, 
active construction, vegetative clearing, and other ground-disturbing activities could dominate the 
landscape. Utility and energy transmission corridors, along with communication sites, are 
generally long-term commitments of NFS lands. Increased demand is expected for additional 
utility lines, renewable energy sources, and State and Federal public transportation systems to 
serve the growing populations of Arizona and the Southwest. In the long term, operations and 
maintenance of permanent structures are usually greatest when these developments occur in very 
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high or high scenic integrity areas, where operations or structures do not borrow from the form, 
line, color, or texture found in the characteristic landscape, such as straight, dominant edges of 
utility corridors. Structures with strong vertical elements may especially dominate the 
characteristic landscape being viewed. Project mitigation/design would consider scenic resources 
under any alternative. The proposed management direction addressing lands special use activities 
in alternative A differs from alternatives B, C, and D. These differences in regard to scenery are 
discussed further in the environmental consequences for each alternative. 

Land adjustments would continue in all alternatives. Land adjustments are typically beneficial for 
scenic resources because they help manage scenic resources more consistently across the 
landscape. All alternatives have guidelines emphasizing land adjustments to acquire open space, 
but alternatives B, C, and D include specific desired conditions related to naturally appearing 
scenery and considering areas contributing to very high or high scenic integrity for acquisition. 

Low levels of mineral development and potential for geothermal development would continue in 
all alternatives. Mineral development can dominate the form, line, color, and texture of the 
characteristic landscape by exposing soils, removing vegetation, or altering natural landforms in 
the short and long terms. All alternatives include standards or guidelines to identify withdrawal 
areas or areas of no surface occupancy. Alternative A includes management direction for no 
surface occupancy in foreground retention VQO and to locate mineral sources to be consistent 
with the VQOs of the area. Alternatives B, C, and D include desired conditions to protect visually 
sensitive areas through surface occupancy restrictions, mitigation measures, and operating plan 
requirements. These alternatives also include guidelines to consider very high scenic integrity 
areas for no surface occupancy or no leasing. The management direction in all alternatives 
provides for considering scenic resources in the project design and/or mitigation of energy or 
mineral development in all alternatives. 

Roads related activities, such as road maintenance or decommissioning, would continue under all 
action alternatives and may be evidenced by fresh, lighter colored soils in the short term. 
Decommissioning of roads exposes light colored soils in the short term, which could create 
noticeable color contrasts in foreground views of the concern level travel routes and use areas. In 
the short term, these areas visually recover quickly as the area revegetates. In the long term, road 
decommissioning is typically beneficial to scenery resources by recontouring slopes to mimic 
natural landforms and rehabilitating and revegetating exposed soils typically noticeable on cut 
and fill slopes created during road construction. The “Coconino National Forest Travel 
Management Decision” (USDA Forest Service 2011m) prohibits cross-country motorized travel 
and consequently designates authorized motorized routes. These impacts of travel management 
result in more natural appearing landscapes in the long term, as they avoid the development of 
new unauthorized cross-country routes and allow for existing undesignated routes to be 
rehabilitated naturally or through decommissioning activities. 

Outdoor recreation activities, both developed and dispersed, would continue in all alternatives. 
Developments for recreation activities are evident, such as roads, trails, and campground and 
trailhead facilities, and they are appropriate for the ROS setting (generally urban, rural and roaded 
natural). ROS incorporates the naturalness of scenery as one of the variables of the setting 
characteristics. When facilities are properly located and designed to blend with the surrounding 
landscape, they have minimal effects to scenery. Additionally, recreation facilities that conform to 
the cultural landscape are also appropriate in high scenic integrity areas in urban, rural, or roaded 
natural ROS (see “Recreation Setting” for more information on ROS). An example of where this 
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is appropriate is along scenic byways such as the Route 66 All-American Road, which is 
primarily designated for its cultural importance and not its natural setting. The location of 
facilities affects the surrounding setting because they raise the level of concern by becoming 
viewing platforms for visitors. 

All alternatives include desired conditions to not diminish aesthetic values of cave resources. 
They vary in how they address other types of geological resources (see “Geological Resources” 
section). 

The anticipated effects of climate change on scenic resources would be the same in all 
alternatives. No direct effects to scenic resources are expected during the life of the plan. In the 
long term, beyond the life of the plan, climate change may affect forest and grassland ecosystems, 
and how people relate to them (USDA Forest Service 2010g). Over time, the boundaries of the 
identified desired landscape character, as described for each management area, may shift due to 
changes in vegetation types. If climate change causes changes in the natural environment, an 
increased value may be placed on natural forested landscapes for recreation (USDA Forest 
Service 2010g, p 25−26) which, in turn, is likely in increase demand for high scenic integrity 
landscapes and a higher concern for scenic resources.  

Alternative A 
When the 1987 plan was adopted, scenic resources were inventoried and analyzed using the 
visual management system as outlined in Forest Service Handbook 462 (USDA Forest Service 
1977). This system, which was released in 1977, established standards of measurement (i.e., 
VQOs) for assessing proposed and existing impact to scenic quality. 

Under alternative A, scenic resources would continue to use VQOs, developed from the 1987 
visual management system inventories, to manage scenic resources. VQOs of preservation, 
retention, partial retention, modification, and maximum modification are allocated to NFS lands 
in the 1987 plan.  

The 1987 plan visual resource planning and inventory forestwide standards and guidelines 
include, but are not limited to, the following: 

• “Revise and update the visual resource inventory during the first decade. Inventory the 
visual absorption capacity and the existing visual quality level of the forest in the first 
decade. Projects are planned to meet or exceed VQO.” 

• “Review the VQO inventory as a part of project planning and make necessary 
corrections/refinements following field checking. Use VQO inventory to analyze impacts 
to VQO classes due to management activities such as timber sales, range projects, and 
firewood sales. Use the current Forest Visual Resource Management Inventory that lists 
VQO forestwide in conjunction with Forest Plan MA Map and descriptions to plan 
projects. Acceptable forestwide variation is + 15 percent in each VQO class and relates to 
the changes from the updated inventory, except no change is allowed in 
Preservation…(VQOs and percent of Net Forest Acres shown in table 142)…” 

• “Allow only one classification movement downward unless a larger movement is justified 
after doing an environmental analysis for emergency situations such as removal of fire 
damaged timber or I&DC control needs...” (USDA Forest Service 1987, p. 60).” 



 Chapter 3. Affected Environment and Environmental Consequences 

DEIS for the Coconino NF Land and Resource Management Plan 627 

The corporate VQO GIS data layer was updated in 1992 resulting in the VQO allocations 
summarized in table 142. 

Table 142. Visual quality objectives allocated in the 1987 plan 

Visual Quality Objective1 Acres Percent 
of Forest 

Percent 
of Forest2 

Preservation 
Allows for ecological changes only; management activities are 
prohibited, with exception of very low visual impact recreation 
facilities. 

156,491 8 8 

Retention 
Management activities are not visually evident. 

246,285 13 13 

Partial Retention 
Management activities remain visually subordinate. 

453,914 24 11 

Modification 
May visually dominate characteristic landscape, but must follow 
naturally established line, form, color, etc. 

930,661 50 68 

Maximum Modification 
Management activities may dominate landscape, but mostly appear to 
borrow from characteristic form, color, line, etc. 

65,735 4 

Note: Acreage calculations only include NFS lands. These acreage calculations are based on the corporate VQOs GIS 
data layer dated 1992. The total acres are, therefore, less than those for alternatives B, C, and D, which are based on all 
lands within the administrative boundary regardless of ownership. 
1 Per corporate 1992 VQOs GIS data. 
2 Per 1987 plan direction (“Coconino National Forest Draft Land Management Plan,” Forest Service 1987, p. 60). 

The guideline which allows for one VQO classification movement downward has been applied on 
numerous projects during the life of the 1987 plan, with updates to the corporate VQO data layer 
being inconsistent. Since any site-specific project may move the VQO classification downward 
without a forest plan amendment, the corporate VQO data layer is likely not accurate and the 
scenic resources of the forest are at risk to decline and move away rather than toward the desired 
condition for scenery. The percentage of retention and partial retention VQOs are likely lower 
than what currently shows in the corporate VQO data layer and may continue to decrease due to 
the guideline allowing one VQO classification movement downward. As a result, the scenic 
integrity across the landscape would decrease.  

Any human alterations, even when planned to improve ecosystem processes, would also be 
considered negative. The established duration of impact for VQOs in the visual management 
system handbook would be beneficial for enhancing or maintaining high scenic quality in 
retention and partial retention VQO areas. However, this is offset by the forest plan guideline 
which allows for one VQO classification movement downward. By allowing for one VQO 
classification downward, scenery may be managed at a lower level than what is desired. This 
guideline especially puts scenery in retention and partial retention VQO at risk with evidence of 
activities being more evident or dominant in the landscape that what the desired condition would 
allow.  
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An indicator for this analysis is the acres of the Coconino NF managed for natural-appearing 
scenery. Managing for preservation, retention, and partial retention VQOs would generally result 
in a natural appearing landscape. Under alternative A, about 45 percent of the forest would be 
managed for natural-appearing scenery. This amount would be lower if the VQO classification is 
moved downward by one classification during any site-specific project planning. 

As the 1987 plan has been amended, some aspects and terminology of the scenery management 
system have been incorporated. However, this has been inconsistent and not based on the full 
spectrum of scenery management system inventories. Areas under amendments 12 and 17 have 
management direction recognizing positive cultural attributes for their inherent scenic value and 
other management direction focusing on sustaining ecological processes. The terminology used 
for scenery in these amendments is from the scenery management system, but the scenery 
management system inventory process for these areas was not completed. As SIOs were not 
established, VQOs are still used to manage scenery in the amendment areas. 

Alternative A would not use the scenery management system although it is considered to be the 
most current and best available science to manage scenic resources in the context of ecosystem 
management to sustain scenic resources in the long term. Forestwide direction for scenery would 
not focus on moving the landscape toward the desired condition for scenic resources. Alternative 
A also would not establish landscape character goals to guide management of scenic resources. 
As a result, scenic integrity would decrease across the landscape over the long term and 
implementation of ecological restoration would be in conflict with the visual management 
system. This could lead to less effective implementation of ecological restoration, and as a 
consequence, would be less successful at decreasing the risk of uncharacteristic wildfire. 

Alternative A − Other Management Direction 
This section discusses how the management direction in the 1987 plan relates to activities 
discussed in the environmental consequences common to all alternatives section. Most forestwide 
visual resource management direction is located under outdoor recreation in alternative A. 

For vegetation activities, the 1987 plan includes specific standards and guidelines for designing 
openings and timber stand management to be consistent with the characteristic landscape or to 
meet VQOs in the following management areas: piñon-juniper woodlands on less than 40 percent 
slope; ponderosa pine and mixed conifer on less than 40 percent slope; and aspen. This 
management direction would ensure that openings blend with the characteristic landscape to meet 
VQOs. 

Alternative A, as well as alternative D, proposes the least area for recommended wilderness and, 
therefore, would result in the most potential negative indirect effects associated with wildfire 
suppression as discussed in the “Environmental Consequences Common to All Alternatives” 
section. Alternative A would increase risk of uncharacteristic wildfire due to restrictions in 
wildland fire use in wilderness and such effect would negatively impact scenic resources (see 
“Fire and Vegetation” section). 

For lands special uses, alternative A includes a forestwide guideline to use existing corridors to 
capacity with compatible utilities where additions are visually acceptable before evaluating new 
routes. Alternative A does not include management direction for transportation specifically 
mentioning scenic resources. The alternative A management direction specific to scenery for these 
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activities would rely more on forestwide direction to meet desired conditions (VQOs), but these 
activities on a site-specific basis may have a VQO one classification lower than what is desired 
because of the forestwide guideline allowing this movement downward. Alternative A includes 
some goals, objectives, and guidelines for blending infrastructure, facilities, and recreation 
developments specific to amendment 12 and 17 areas but not forestwide. Outside of the 
amendment 12 and 17 areas, these activities on a site-specific basis may have a VQO one 
classification lower than the established VQO, due to the forestwide guideline allowing this 
movement downward. 

Alternative B 
During the development of the proposed revised plan, a full inventory of scenic resources was 
conducted using the scenery management system as outlined in the “Scenery Management 
System Handbook” (USDA Forest Service 1995). As part of the interdisciplinary revision 
process, landscape character goals (desired landscape character) and proposed SIOs were 
developed from the scenery management system inventories. It is part of the proposed revised 
plan to fully implement the scenery management system including goals, objectives, standards, 
and guidelines to manage scenic resources in the context of ecosystem management. 

The proposed revised plan uses the scenery management system that includes current 
methodologies to manage scenic resources. The proposed revised plan also establishes desired 
landscape character or landscape character goals for most management areas to guide 
management of scenic resources. SIOs have been proposed for every acre of NFS lands from very 
high to low (table 143). 

An indicator for this analysis is the acreage of the Coconino NF managed for natural-appearing 
scenery. Managing for very high, high, and moderate scenic integrity objectives would generally 
result in a natural appearing landscape. Under the proposed revised plan, about 99 percent of the 
forest would be managed for natural-appearing scenery. Any proposed activities, such as 
vegetation management or lands special uses may need project design upfront or mitigation 
during site-specific project planning to reduce an activity’s form, line, color, or texture contrasts 
with the existing landscape character or be designed in such a way that the project is moving the 
scenery toward the desired landscape character. 

Table 143. Proposed scenic integrity objectives 

Scenic Integrity Objective Acres Percent of Forest 

Very High 
Highest possible level of intactness with a primitive and natural sense of place. 

222,256 12 

High 
Natural appearing; intact and deviations are not evident. 

872,615 47 

Moderate 
Appears slightly altered due to transportation system, recreation 
developments, vegetation management, etc. 

733,059 40 

Low 
Visual disruptions may dominate the landscape.  

9,567 1 
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Scenic Integrity Objective Acres Percent of Forest 

Very Low 
Alterations may strongly dominate the landscape. 

0 0 

Note: Acreage calculations only include NFS lands. 

Alternative B − Scenery Rehabilitation 
The proposed revised plan includes the following objective: “Rehabilitate at least 25,000 acres 
that do not meet or exceed their desired SIO by at least one level within 15 years of plan approval 
(see “Scenery Rehabilitation Map”).” In the context of scenery management, rehabilitation is a 
short-term management goal used to return a landscape with existing visual impacts and 
deviations to a desired level of scenic quality formerly found in the natural landscape.  

Most of the forest (about 71 percent) currently meets or exceeds the desired condition for scenery, 
but about 25 percent of the forest would need scenic rehabilitation by one level to meet the 
desired condition for scenery. Table 144 shows the acreage exceeding and meeting desired 
conditions for scenery and those acres identified for rehabilitation. 

Table 144. Scenery rehabilitation acreage 

Summary Acres Percent of Forest 

Exceeds scenic integrity objective (desired condition) 65,337 4 

Meets scenic integrity objective (desired condition) 1,236,516 67 

Rehabilitate (1 level to meet scenic integrity objective) 468,720 25 

Rehabilitate (2 levels to meet scenic integrity objective) 70,608 4 

Rehabilitate (3 or more levels to meet scenic integrity objective) 5,382 <1 

Note: Acreage calculations only include NFS lands. 

Alternative B – Other Management Direction  
The proposed revised plan includes forestwide desired conditions, objectives, and guidelines for 
scenic resources, desired landscape character sections for most management areas, and specific 
guidelines throughout the planning document to conserve or enhance scenic values of the forest. 
Key scenery management direction, including goals and guidelines, from the 1987 plan 
amendments Sedona-Oak Creek Ecosystem (amendment 12) and the Flagstaff/Lake Mary 
Ecosystem Analysis (amendment 17) is also included in alternative B. Scenery goals and 
guidelines similar to those in amendments 12 and 17 may be in different management areas than 
alternative A, but the intent is still found for the affected areas. For example, the Volcanic 
Woodlands Management Area includes desired conditions found in amendment 17, and 
forestwide guidelines for scenery in alternative B provide for natural-appearing scenery which 
would be applicable to all management areas. Providing for natural and natural-appearing scenery 
was a main focus of amendment 12, and the proposed very high, high, and moderate SIOs for this 
area continue to provide that focus.  

Two forestwide guidelines for scenery address potential changes to SIOs: 
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• “To maintain SIOs, management activities that are inconsistent with the SIO and whose 
effects persist in the long term should not occur unless a decision is made to change the 
SIO12. Site-specific exceptions can be made based on characteristics such as lower site 
productivity, soil conditions, and climate without changing the SIO. Additional 
mitigation measures may be needed in these cases.” 

• “To maintain consistency with the Scenery Management System in the long term: 

○ Deviations13 in areas with high SIO should not be evident even if they are present. 

○ Deviations in areas with moderate SIO should be allowed but remain visually 
subordinate to the landscape being viewed. 

○ Deviations in areas with a low scenic integrity objective should borrow valued attributes 
from the landscape being viewed, even though the deviations may begin to dominate 
the views”. 

The remainder of this section discusses how the management direction of alterative B relates to 
activities discussed in the “Environmental Consequences Common to All Alternatives” section. 

For vegetation treatments, it is part of the desired condition of all scenic resources of alternative 
B to reduce the visibility of management created debris such as slash and slash piles from concern 
level 1 and 2 travel routes. Guidelines are also proposed in alternative B to reduce the visibility of 
stumps, skid trails, and other activities associated with mechanical treatments and minimize their 
impacts from concern level 1 and 2 travel routes. These guidelines, along with the proposed SIOs, 
would manage for natural-appearing scenery and reduce negative effects of vegetation 
management activities to scenery viewed in concern level 1 and 2 travel routes. 

In regard to fire management, alternative B would allow fire to play a more natural role on the 
landscape. It is expected that effects of fire discussed in the “Effects Common to All Alternatives” 
section would be evident across the forest, particularly in fire-adapted ecosystems such as 
ponderosa pine under this alternative. By implementing the scenery management system in 
alternative B, however, the effects of fire, burning in the natural disturbance regime of fire-
adapted ecosystems, would be part of the desired condition of the landscape character. Typically, 
when fire burns with low intensity and severity or in a mosaic pattern, the valued landscape 
character attributes would be intact or mostly intact. However, large-scale disturbances, such as 
when fire results in mortality across scales outside the historic range of variability, tend to change 
the landscape character of an area by altering the physical appearance of the landscape that 
contributed to the area’s identity and sense of place. “In general, natural forest disturbances that 
result in extensive areas of dead or dying trees (Haider and Hunt 2002, Ribe 1990) such as the 
destruction of the forest by fire or flooding are perceived negatively (Daniel 2001, Fanariotu and 
Skuras 2004, Gobster, 1994 and 1995),” (as cited in Ryan 2005, p. 17). However, it should be 
noted that disturbances with high mortality, depending on vegetation types and ecosystem 
processes, may be part of the historic range of variability and natural disturbance regime (i.e., 

                                                      
12 A decision to change the SIO will be documented in a project-level NEPA decision and in the plan desired SIO map. 
13 Deviations apply to the long term and at a landscape scale and are not intended to restrict short-term impacts to 
scenery from construction, fire management, drilling rigs, or other short-term activities. The timeframe for “long term” 
and “short term” will be defined in the project-level analysis based on the potential effects of the proposed activities. 
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chaparral). Overall, occurrences of large uncharacteristic wildfires would likely decrease as 
progress is made toward vegetative desired conditions and reduce the likelihood of negative 
effects to scenic resources. 

A proposed scenery guideline recognizes that effects of fire (burned ground surfaces and 
blackened vegetation) would be noticeable in the long term in fire-adapted landscapes, but 
evidence of fire activities (control lines) should be dominant for no more than 3 years after 
burning in areas of high SIO and 5 years in moderate SIO. This guidance would help manage 
scenic resources in an ecosystem context, recognizing that some activities have effects which are 
common to the landscape character and help sustain scenic resources in the long term, but also 
ensure the proposed SIOs are met within 5 years.  

For lands special use activities, alternative B provides desired conditions and guidelines for 
meeting scenic goals and proposed SIOs in the long term, including that corridors provide an 
aesthetic edge effect. A guideline in alternative B also states that power lines in moderate SIO 
should not be widened. These desired conditions and guidelines would manage for natural-
appearing scenery and would help in meeting proposed SIOs for any future site-specific projects. 

For roads-related activities, alternative B includes a forestwide guideline identifying very high or 
high scenic integrity areas as a factor for prioritizing the naturalization of decommissioned and 
unauthorized roads, which would move the landscape toward the desired SIOs in these areas. A 
guideline for all scenic resources includes direction for wildlife needed structures such as 
highway overpasses. The desired condition for all scenic resources also recognizes that some 
viewing platforms such as roads and parking areas often create more contrast than would be 
acceptable in areas identified for high and moderate SIOs, and it goes on to describe expectations 
of such structures. These desired conditions and guidelines would manage for natural-appearing 
scenery, while recognizing the need for viewing platforms and their improvements for access, 
safety, and scenery viewing opportunities. 

Alternative B includes forestwide guidelines for infrastructure and facilities to ensure that the 
built features on the landscape use consistent design principles, such as the “Built Environment 
Image Guide,” to reflect their place within the natural and cultural landscape and use colors that 
reflect those of the natural environment, so that infrastructure and facilities would borrow from 
the form, line, color, and texture of the landscape character This guidance would help meet 
desired landscape character and SIOs in the long term for these types of activities.  

Under alternative B, the Sedona-Oak Creek Management Area is primarily managed for very high 
and high SIOs to maintain and enhance the natural and natural-appearing scenery of the area. The 
proposed SIOs, along with the scenery related desired conditions and guidelines would be in line 
with the intent of the potential national scenic area designation for this area.  

Although little livestock grazing is occurring in these areas, the restriction of grazing in proposed 
research natural areas, resulting in more vegetation and a lack of erosion in riparian areas, would 
improve the scenic integrity in these areas in the short and long terms. 

Alternative C 
Alternative C would also fully implement the scenery management system to manage scenic 
resources. Proposed SIOs in this alternative do not differ from those proposed in alternative B. 
The goals, objectives, standards, and guidelines to manage scenic resources would be same as 
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alternative B. The consequences for alternative C would be the same as alternative B, except for 
the following: 

• Alternative C has some relevant differences from alternative B in that alternative C: 
recommends 13 new wilderness areas; designates 8 additional management areas for 
wildlife habitat; and restricts grazing in research natural areas unless grazing supports or 
would not affect the research purpose of that research natural area. The recommendation 
and designation of the mentioned areas would have positive indirect effects on scenic 
resources.  

• Managing recommended wilderness areas for more primitive or pristine ROS settings and 
the management direction for wildlife habitat areas would improve the scenic integrity by 
allowing for the limitation or reduction of specific management activities which would 
result in fewer impacts to the scenic resources in those areas. Fewer impacts would allow 
for a landscape that appeared unaltered and expressed a very high level of intactness, 
thereby resulting in more natural scenic conditions. Desired conditions to promote, 
restore, and maintain aspen and big tooth maple in wildlife areas would provide for more 
distinctive scenic attractiveness in these areas. In the long term, the scenic integrity 
would achieve very high SIO in recommended wilderness areas. In some cases, in the 
long term, the existing scenic integrity would exceed the proposed SIOs. Alternative C 
proposes the most area for recommended wilderness, resulting in the least potential 
negative indirect effects associated with wildfire suppression as discussed in the 
environmental consequences common to all alternatives section. 

Other differences between alternatives B and C, including suitable uses regarding recreation, are 
not expected to affect scenic resources in those areas.  

Alternative D 
Alternative D would also fully implement the scenery management system to manage scenic 
resources. SIOs proposed in this alternative differ slightly from those in the proposed revised 
plan. A map of the proposed SIOs for alternative D can be found in appendix A of this DEIS. The 
goals, objectives, standards, and guidelines to managed scenic resources would be same as 
alternative B with one additional guideline affecting scenery proposed in alternative D. 

Alternative D proposes about 2,348 acres of low SIO between Sycamore Canyon and Red Rock-
Secret Mountain Wilderness areas and along State Highway 87 (see table 145 for acres in each 
proposed SIO for alternative D). The power line corridor between Sycamore Canyon Wilderness 
and Red Rock-Secret Mountain Wilderness is proposed as low SIO instead of moderate, and an 
energy corridor along State Highway 87 is proposed as low SIO instead of moderate or high. In 
these low SIO areas, views from Sycamore Canyon Wilderness and Red Rock-Secret Mountain 
Wilderness and State Highway 87 would be managed for scenery that appears moderately altered 
with human alterations, which may dominate the landscape being viewed. When compared to 
high or moderate SIOs, less project mitigation would occur in low SIO to borrow from the form, 
line, color, or texture found in the landscape character. The alterations in these areas may have 
features such as straight, dominant edges of utility corridors, which may dominate the 
characteristic landscape being viewed. 

The goals, objectives, standards, and guidelines to manage scenic resources would be the same as 
alternative B with one additional guideline affecting scenery proposed in alternative D. The 
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additional proposed guideline would provide for more natural and natural-appearing scenery in 
the West Clear Creek and Fossil Springs Wilderness areas and the Verde and Fossil Creek Wild 
and Scenic Rivers by rerouting power lines or expanding capacity for existing power line 
corridors to avoid or lessen scenic impacts in these areas. The environmental consequences of 
utility or energy transmission corridors are discussed in the environmental consequences common 
to all alternatives section. Power line projects which avoid scenic impacts in these special places 
would affect scenery in an alternate location by changing SIOs to moderate or low without a site-
specific plan amendment for scenery. The guideline would also ensure that any changes in SIOs 
for these projects would be made to the forest plan SIO map. The overall impact of this guideline 
would be more natural and natural-appearing scenery around West Clear Creek and Fossil Springs 
Wilderness areas and the Verde and Fossil Creek Wild and Scenic Rivers, which would better 
protect their wilderness character and more altered scenery elsewhere on the forest. Project 
mitigation or design would be applied to these projects to meet moderate or low SIOs providing 
for slightly or moderately altered scenery.  

Another change to power line corridors in the SIOs proposed by this alternative is a lower SIO for 
the Casner power line, which would affect the identified rehabilitation for scenery. This proposed 
SIO change would affect about 1,600 acres between Sycamore Canyon and Red Rock-Secret 
Mountain Wilderness areas. This corridor would be identified for rehabilitation by one level. The 
corridor along State Highway 87 (about 900 acres) currently exceeds the proposed low SIO.  

Alternative D proposes the least area for recommended wilderness, resulting in the most potential 
negative indirect effects associated with wildfire suppression related to heavy equipment created 
impacts as discussed in the “Environmental Consequences Common to All Alternatives” section. 
Any other differences between alternative B and D are not expected to affect scenic resources. 
Other than the differences discussed in this section, the environmental consequences for 
alternative D would be the same as alternative B. 

Cumulative Effects 
Common to All Alternatives 
The cumulative effects analysis timeframe for scenic resources is the next 10 to 15 years and the 
area is the Coconino NF and the lands adjacent to and within the Coconino NF under other 
ownership. Cumulative consequences are those consequences of past, present, and foreseeable 
activities on lands of other ownership that, in conjunction with management activities likely to 
occur on the forest, may intensify, negate, improve, or otherwise affect scenic resources. Below 
are considerations of consequences of activities that would likely occur on lands of other 
ownership adjacent to or near the forest. The forest shares borders with the Apache-Sitgreaves, 
Kaibab, Prescott, and Tonto National Forests; private land; and lands administered by the State of 
Arizona and National Park Service. It is within several miles of the Navajo Nation. 

Any guiding documents or plans for lands in and around the forest were reviewed to determine if 
they would contribute to cumulative consequences. If lands have some management direction 
(e.g., goals, objectives, guiding principles, etc.) for scenic resources or natural character, it was 
assumed that scenic resources would be considered in any future project planning. 

The Apache-Sitgreaves, Kaibab, and Prescott National Forests are in the process of revising their 
forest plans. The plan revisions of these forests would implement the scenery management 
system. The Tonto National Forest has not yet begun its plan revision process and still manages 
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scenic resources using visual quality objectives. Consistent management of scenic resources 
would be beneficial to scenery in the long term, especially when scenery objectives (SIOs or 
VQOs) are edge-matched across forest boundaries.  

A comprehensive river management plan is being developed for the Fossil Creek Wild and Scenic 
River that would protect and enhance, if possible, the free-flow condition, water quality, and 
outstandingly remarkable values, and it would allow other uses that do not substantially interfere 
with public use and enjoyment of the river’s values. The proposed action for the comprehensive 
river management plan includes desired conditions for natural-appearing scenery and promoting a 
unique sense of place and rustic appearance. Another desired condition is that communication 
sites and utilities are not visible from concentrated recreation areas and trails within the corridor. 
The comprehensive river management plan would amend the forest plan under any alternative 
with the management direction. This direction would be consistent with managing for high 
quality scenery in any alternative.  

The Federal Highway Administration and Arizona Department of Transportation do not manage 
specifically for scenic resources. The travel routes they manage provide major access for 
recreation activities and opportunities for viewing scenery. When Federal Highway 
Administration or Arizona Department of Transportation projects, within or adjacent to the 
Coconino NF, are coordinated with forest staff, mitigation for scenery may be incorporated to 
reduce effects to scenic resources from activities such as road construction or reconstruction. 

Arizona State Land Department manages State Trust Lands to optimize economic benefit for the 
trust beneficiaries (including K-12 schools, universities, and public institutions). While these 
lands permit public access, they are not managed like other public lands such as national forests 
or parks. As these lands are managed, leased, or auctioned, scenic resources may or may not be 
considered in that action.  

Walnut Canyon, Sunset Crater, and Wupatki National Monuments (National Park Service) 
include outstanding scenic resources within and adjacent to the Coconino NF. Management plans 
include management direction to preserve, protect, and maintain geological formations, ancient or 
historic features, and cultural and natural resources for scientific interests and research, and for 
public interest, including scenic, recreational, educational, social, and historic pursuits. The 
Navajo Nation Parks and Recreation has a vision including “Lands characterized by vast open 
spaces would preserve sacred areas, natural landscapes and abundant scenery” (Navajo Nation 
Parks and Recreation 2011). With emphasis on preserving, protecting, and maintaining natural 
resources, including scenic pursuits, it is anticipated that any cumulative consequences would 
promote natural or natural-appearing scenery. 

The designation of the Rogers Lake County Natural Area in Coconino County includes 
management and protection efforts to ensure conservation of striking scenic vistas. Coconino 
Parks and Open Space Program is anticipated to benefit scenery in the cumulative consequences 
analysis area in the long term.  

The Flagstaff Regional Plan is a development and preservation guide for the city and its 
surrounding region. The regional plan is anticipated to be formally adopted by the Coconino 
County Board of Supervisors and Flagstaff City Council before being ratified by the voters. 
Although the regional plan may not specifically mention scenic resources, it includes guiding 
principles to preserve the unique sense of place and concepts to ensure that growth occurs in 
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harmony with its natural environment. The “Yavapai County Comprehensive Plan” and “Verde 
Valley Regional Land Use Plan” both include objectives to practice scenic conservation and 
protect scenic views. The “Beaver Creek Community Plan” includes goals and objectives to 
monitor the protection of scenic views and explore the possibilities of designating scenic roads. 
Such goals, objectives, or concepts would have beneficial cumulative consequences which 
promote natural-appearing scenery with fewer noticeable differences across boundaries. 

Since most private lands do not have regulations for scenic resource management, the effects of 
ongoing private developments next to NFS lands can impact scenic resources when viewing the 
continuous landscape. Forest visitors often view scenery as a continuous landscape with little 
discernment regarding the landownership being viewed. Sometimes management activities 
occurring on ownership boundaries can be quite noticeable if the change in form, line, color, or 
texture of the activity follows ownership boundaries rather than a natural landscape feature. If 
activities on private lands are designed to lessen impacts to scenic resources, the difference 
between private lands and NFS lands are less apparent. The regional, county, and community 
plans’ inclusion of scenic or aesthetic resources or open space character helps promote the 
management and value of scenic resources across ownership boundaries in the cumulative 
consequences analysis area.  

Alternative A 
In alternative A, the VQOs of the 1987 plan would not manage scenic resources consistently with 
the Apache-Sitgreaves, Kaibab, and Prescott National Forests once their plans are adopted, but 
they would be consistent with the Tonto National Forest’s use of the visual resource management 
as that forest has not yet begun its plan revision process, and as a consequence is still using the 
visual management system as prescribed in its existing forest plan, except for the Fossil Creek 
Wild and Scenic River corridor.  

Under alternative A, the VQOs of the 1987 plan may not manage scenic resources consistently 
with other land managers or owners. This inconsistency is because updated parts of the 1987 
plan, such as amendments 12 and 17, encourage cooperation among community, landowners, 
other land management agencies, and local governments to maintain natural and natural-
appearing scenery, scenic conditions which may not always be in agreement with those VQOs 
delineated in alternative A. 

Overall, cumulative consequences of alternative A result in the potential for discrepancies across 
ownership boundaries in how scenic resources are managed for natural-appearing scenery. These 
discrepancies are anticipated since alternative A manages scenery with VQOs; while the adjacent 
forests mentioned above would manage scenery under the scenery management system.  

Alternatives B, C, and D  
Alternatives B, C, and D would manage scenic resources more consistently across national forest 
boundaries because those alternatives implement the scenery management system, the same 
system being used by adjacent national forests, and similar to the management styles of other land 
managers and private landowners. Adjacent forest proposed SIOs were reviewed to ensure as 
much consistency as possible in allocating Coconino NF proposed SIOs. Because the Tonto 
National Forest is still using the visual management system, some inconsistencies across the 
Coconino and Tonto National Forest boundaries may occur under alternatives B, C, and D, most 
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of which would affect joint management of the Fossil Creek Wild and Scenic River corridor until 
the Fossil Creek comprehensive river management plan amends both forest plans.  

Management approaches in alternatives B, C, and D provide for cooperation with other 
landowners or land managers to manage scenic resources. It is anticipated that alternatives B, C, 
and D, with their implementation of the scenery management system, would more consistently 
manage scenic resources with other land managers or owners, many of whom are also managing 
their lands for natural or natural-appearing scenery. The cumulative consequences of alternatives 
B, C, and D with the known management plans, land use plans, or guiding principles discussed 
above, result in more consistency across ownership boundaries in how scenic resources are 
considered and managed for natural and natural-appearing scenery. More consistency is 
anticipated through the management approaches in alternatives B, C, and D, and the 
implementation of the scenery management system along with the adjacent forests mentioned 
above. It would also result in a landscape across forests that is moving toward desired landscape 
character. 

The proposed SIOs in alternatives B, C, and D focus on movement toward the desired landscape 
character and provide more emphasis on providing for natural-appearing scenery than the VQOs 
established in the 1987 plan. See table 145 for a comparison of SIOs and VQOs across 
alternatives. 

Table 145. Acres of scenic integrity objectives or visual quality objectives 

SIO1 VQO2 Alt. A Acres Alt. B Acres Alt. C Acres Alt. D Acres 

Very High Preservation 156,491 222,256 

High Retention 246,285 872,615 872,252 

Moderate Partial Retention 453,914 733,059 731,081 

Low Modification 930,661 9,567 11,916 

Very Low Maximum Modification 65,735 0 
1 Per scenery management system used in alternatives B, C, and D. 
2 Per visual management system used in alternative A. 

Other differences among alternatives are the establishment of landscape character goals (desired 
landscape character) and objectives and guidelines for managing scenic resources. Alternative A 
does not have landscape character goals or objectives for scenery. Alternatives B, C, and D 
establish desired landscape character for most management areas and an objective to rehabilitate 
scenery in guiding the management of scenic resources. Alternative A provides some forestwide 
standards and guidelines for scenic resources in regards to some management activities. 
Alternative A also provides detailed standards and guidelines for some management areas, 
particularly those management areas associated with amendments 12 and 17. Alternatives B, C, 
and D have more extensive and detailed forestwide guidelines for scenery than alternative A and 
also incorporate the key direction from amendments 12 and 17. 

Alternative A manages about 45 percent of the forest for natural-appearing scenery; while 
alternatives B, C, and D manage most of the forest (about 99 percent) for natural-appearing 
scenery. Alternative D manages for less natural-appearing scenery (about 2,348 acres low SIOs in 
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power line corridors) than alternatives B and C, but the overall percentage of the forest managed 
for natural-appearing scenery for the action alternatives is the same (see table 146). As stated 
earlier, it is important for national forests to manage scenery at this level. “Research has shown 
that high-quality scenery, especially that related to natural-appearing forests, enhances people’s 
lives and benefits society” (USDA Forest Service 1995 p. 17). It should also be noted that 
according to Floyd Newby’s findings that “people expect to see natural or natural-appearing 
scenery,” (USDA Forest Service 1995 p. 2−3). Furthermore, “research shows that there is a high 
degree of public agreement regarding scenic preferences. This research indicates that people 
value most highly the more visually attractive and natural-appearing landscapes” (USDA Forest 
Service 1995, p. 30). Table 146 compares the indicators identified for scenery across alternatives 
as discussed above. 

Table 146. Indicators for scenery 

Indicator Alt. A Alt. B Alt. C Alt. D 

Applies ecosystem science approach to 
manage scenery 

No Yes Yes 

Establishes desired landscape character 
(landscape character goals) 

No Yes Yes 

Identifies areas for scenery rehabilitation No Yes Yes 

Acres managed for natural-appearing scenery 856,690 
(46% of forest) 

1,827,930 
(99% of forest) 

1,825,589 
(99% of forest) 

Minerals and Energy 
Affected Environment 
Public domain lands on the Coconino NF are available for exploration, development, and 
extraction of mineral resources except where lands have been withdrawn from mineral entry. All 
minerals activities including locatable, leasable, and common variety mineral materials are 
subject to Federal, State, and local laws and regulations to protect the environment.  

The Coconino NF has very few locatable mineral resources, and no oil and gas leases or 
developments, but it has potential geothermal resources (no current leases, no developments) 
associated with the San Francisco Volcanic Field. Locatable minerals with past or current 
production have included manganese, gypsum, flagstone, and pumice. The forest has a small 
amount of common variety mineral materials production including: cinders, crushed and pit run 
aggregate, rock and fill dirt, and landscape rock/decorative stone. Most of the use of mineral 
materials on the forest is by the Forest Service or authorized contractors or permittees for projects 
and by Coconino County under permits or other agreements. Aggregate production and saleable 
minerals are anticipated to increase with future forest restoration activities. Some areas are 
withdrawn from locatable mineral entry. National demand for energy is also projected to increase, 
and the forest has received recent requests for additional power line corridors and energy 
exploration on the forest.  

Mining activity on the forest falls into three legal and regulatory categories: (1) locatable 
materials (e.g., hard rock minerals such as manganese, which is subject to mining claims);  
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(2) saleable (i.e., permitted) mineral activities such as sand, gravel, and common building stone; 
and (3) leasable minerals, which includes geothermal resources and oil and gas. 

Exploration and Mining History and Mineral Resources  
Past mining exploration is important to consider when evaluating existing mineral resources and 
future mineral potential. However, because economic values of mineral resources constantly 
change, as does technology to produce and process minerals, past mineral occurrences may have 
future production and uses with technological advances, new uses, and higher values of the 
minerals. 

Mineral Commodities Explored for and Mined on the Forest 
Historically there has been limited mining activity on the forest. The most common commodity 
and mine types listed are surface pits and borrow sources for cinders, pumice and sand, and 
gravel. Past exploration and production on the forest has included the following mineral 
commodities: clay, coal, diatomite, gypsum, gold, silver, lead-zinc-silver, manganese, perlite, 
uranium, pumice, sand, gravel, and stone. Past mining production (other than aggregate and 
stone) has mainly consisted of manganese surface mining in the 1930s and 1950s, gypsum open 
pit mining from the 1960s to the present, sandstone landscape rock, and pumice surface mining 
from 1990 to 2010. Mining for sand, gravel, and stone occurs mainly at rock pits managed on the 
forest and is discussed further in the section below.  

Uranium occurs in the Verde Formation buttes east of Tuzigoot National Monument. The area has 
been extensively investigated for uranium in the 1970s or 1980s, as evidenced by the many 
shallow trenches and surface exploratory holes and diggings. As part of their study, the Bureau of 
Mines (Lane 1992) sampled many locations in the area. They found that the uranium content was 
low overall (0.015 percent). However, it was not considered a resource at that time due to highly 
variable and overall low uranium content, lack of definable deposit boundaries, and discontinuous 
occurrences (Lane 1992). They also noted that at the time of their study, the uranium market was 
depressed. Uranium mining technologies and economic feasibility may have changed since the 
report was published; however, there are many other higher potential uranium prospects in 
Arizona and in other states such as New Mexico and Texas that are currently being explored. 
Currently, as evidenced by the lack of active mining claims in that area, there appears to be no 
interest in uranium there. Development of uranium in this area is unlikely during the life of the 
plan unless there are significant and unanticipated changes in the technology, industry, and 
economics of development. 

Active Mining Claims 
The Bureau of Land Management database, Land and Minerals Legacy Rehost 200 (LR 2000),14 
was queried to determine the number of active mining claims on the forest. Mining claims are 
strictly authorized and managed by the Bureau of Land Management. Knowledge of where 
current and past claim activity has occurred is important to understand the mineral potential of the 
                                                      
14 LR 2000 reports on land and mineral use authorizations for oil, gas, and geothermal leasing, rights-of-way, coal and 
other mineral development, land and mineral title, mining claims, withdrawals, classifications, and more on Federal 
lands or on Federal mineral estates. 
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forest and past and future trends. Having a mining claim on the forest also does not mean that 
active mining is going on the claim. In many instances, claims are filed to hold claims for 
sampling and exploration or other reasons, and often no mining activity is going on at all. 

Currently, there are about 18 mining claims across the forest. Most of the active claims are in the 
Verde Valley area associated with the Verde Gypsum Mine operated by Phoenix Cement/Salt 
River Materials Group and owned by the Salt River Pima-Maricopa Indian Community. Recently, 
242.73 acres were patented on the gypsum mine, which conveyed land of the United States to the 
Phoenix Cement Company (Forest Service June 16, 2011; U.S. Department of Interior – Bureau 
of Land Management May 30, 2011). There are still areas on the forest used by the Verde 
Gypsum Mine and covered under a plan of operations (see discussion below in active mining 
operations). The claim(s) associated with the Paint Rock Group that are being mined for 
decorative flagstone were located in 1947, and are authorized under a plan of operations (see 
discussion below in “Active Mining Operations”). There are a few other mining claims in the 
eastern part of the San Francisco Volcanic Field likely associated with cinders and pumice 
prospects. No surface disturbance or mining is occurring in that area, however, as indicated by 
viewing the 2010 aerial photos. Overall, the existence of only 18 mining claims on the forest 
indicates a very low level of mining interest or activity. 

Active Mining Operations 
Two active mining operations on the forest are administered under a plan of operations: the Verde 
Gypsum Mine and the Paint Rock Group Mine. The Verde Gypsum Mine produces gypsum for 
use in cement as an additive and for limited use in agricultural fertilizer. The mine has patented 
mining claims (private lands) and also leases land from the State Lands Department in addition to 
having mining claims on lands managed by the Forest Service. The Paint Rock Group Mine 
produces a small amount of flagstone and decorative stone. The White Vulcan Mine is a past 
active open-pit mine that ceased operations in 2010. It operated from 1990 to 2010, and produced 
pumice for stone-washing jeans and for other common uses. It is currently totally reclaimed and 
revegetated with no future mining permitted there. 

Mineral Resource Potential of the Forest 
The following information is summarized from the “Mineral Resource Appraisal of the Coconino 
National Forest” conducted by the Bureau of Mines (Lane 1992). The Bureau of Mines conducts 
these mineral appraisals to assist the Forest Service in incorporating mineral resource data in 
forest plans. All commodities are discussed in general without reference to locatable, leasable, or 
mineral materials authorities and regulations.  

The findings from the Bureau of Mines study of the Coconino NF are summarized as follows 
(Lane 1992). There are gypsum and clay resources in the Verde Valley, most of which are being 
mined by Phoenix Cement/Salt River Materials Group on their claims and properties. The Verde 
Valley area outside of the Verde Gypsum mine has moderate development potential for gypsum, 
clay, uranium, diatomite and limestone. There are also areas of moderate development potential 
for sand and gravel in the alluvial deposits of the Verde River, Wet Beaver Creek, Dry Beaver 
Creek, Oak Creek, and Sycamore Creek. Many of the areas mapped include private lands, 
wilderness, and wild and scenic rivers, so the real development potential is limited.  

Clay resources are present at Rogers Lake (characterized as having high development potential 
for clay) that may be useful in making lightweight aggregates. Most of Rogers Lake is Coconino 
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County property and is a wetlands area with prime wildlife habitat. Manganese occurrences at 
Long Valley, Blue Ridge, and near East Clear Creek are not considered to be a resource or have 
any future development potential. Volcanic cinders, which are widespread across the forest in 
cinder cones but are particularly abundant in the San Francisco Volcanic Field, are the primary 
resource of the forest for aggregates, cinder block manufacture, and decorative stone. Dimension 
stone is another available resource such as sandstones found in the Coconino Sandstone and 
Supai and Moenkopi Formations. These rock formations are fairly widespread across the forest. 
Basalt lava flows and limestone are another resource for use as aggregates for road construction 
and surfacing. Pumice and cinders are being mined on private lands in the northeastern part of the 
San Francisco Volcanic Field. Additional resources exist on NFS lands. The expected trend is for 
minimal future new mining development and ongoing mining and exploration for gypsum in the 
Verde Valley. 

Mineral Materials  
This section describes current uses of mineral material commodities on the forest and includes 
information on inactive, active, and proposed new rock pits on the forest. Mineral materials 
resources on the forest includes: cinders, crushed basalt and crushed limestone aggregate; sand 
and gravel (including alluvium and rim gravels); and decorative stone such as including malpais 
rock, sandstone rock, limestone rock, and landscaping sand, gravel, and cobbles.  

Rock Collection for Personal Use 
On the forest, there are several locations where the public can be issued a permit to collect rocks 
for personal use.  

Rock Pits on the Forest 
Across the forest, many rock pits are open for future use and are considered “active.”15 Other 
rock pits are considered inactive and closed mainly due to impacts to scenery or because they 
have other resource concerns. A few other rock pits are not actively being used for rock resources, 
but are being used for disposal sites for wood debris, oversized rock, and fill soil. One rock pit 
site, Wing Mountain, is managed as a snowplay site in the winter. Cinch Hook rock pit is an 
active rock pit that has also been used by the public in the past as a snowplay area. In recent 
years, it has been closed to public use year-round because of safety issues and other concerns. 

The Coconino-Kaibab Rock Pit Project (USDA Forest Service 2011q) is undergoing 
environmental analysis and proposes to develop and expand a number of rock pits on the forest as 
well as reclaim some rock pits that are no longer needed. That project proposes development of 
19 rock pits on the Coconino NF. Of these, 8 are entirely new rock sources and 11 are existing 
sources proposed for further development and expansion. The decision for this project is expected 
to be completed before publishing the final EIS for plan revision, and so would occur regardless 
of which plan alternative is selected. 

                                                      
15 Active rock pits are those being used by the Forest Service or other governments agencies or contractors; inactive 
rock pits are those that are not in use; closed rock pits are those that are not in use and some efforts have been made to 
rehabilitate the site. 
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In the past, the forest has permitted use of aggregate sources to Arizona Department of 
Transportation and Coconino and Yavapai Counties. These rock sources have included Cinch 
Hook Pit (crushed basalt), Salmon Lake Cinder Pit (cinders), and several others. Currently the 
forest has no permits with Arizona Department of Transportation, but the forest allows free use or 
has permits with Coconino County at several rock sources. Coconino County has shared in the 
cost of crushing contracts implemented by the forest and has obtained use of the appropriate share 
of the material produced. In addition, the forest has permitted uses by Arizona Department of 
Transportation and Coconino and Gila Counties among others at rock pit sites for temporary 
storage of milling materials or oversized rock when they have done road construction on 
highways that cross the forest. This type of use is anticipated to occur in the future. 

Construction-related materials like these are typically consumed within the local area due to 
transportation costs. Therefore, demand is greatly influenced by local construction activities. The 
demand for these materials has been low in recent years, but as the economy recovers, the 
demand for construction materials should increase. Demand for pit run material 16and crushed 
aggregate on the forest is anticipated to increase with future forest restoration projects that 
include timber sales or stewardship contracts. 

Leasable Minerals 
Oil and Gas 

Leasable minerals include oil and gas and geothermal energy. On the basis of the past exploration 
efforts, there are no known oil or gas resources on the forest. There was an environmental 
analysis in 1998 to evaluate the development of oil and gas in the area of Mint Springs on the 
Mormon Lake Ranger District (Flagstaff Ranger District) in response to an expression of interest; 
however, the Bureau of Land Management never offered the oil and gas lease. 

Geothermal Resources 

Potential geothermal resources are present on the forest in two areas: the first is associated with 
recent volcanics of the San Francisco and Mormon Mountain Volcanic Fields, and the second is 
associated with geothermal waters near Montezuma Castle National Monument and at the Verde 
Hot Springs. The San Francisco Peaks area is classified by the U.S. Geological Survey as 
prospectively valuable for geothermal steam (Duffield et al. 2000, Morgan et al. 2003, Morgan et 
al. 2004). Geothermal resources of the Verde Hot Springs and Montezuma Castle area have not 
been extensively evaluated from the brief literature search conducted for this analysis.  

There have been previous geothermal leases on the forest in the San Francisco Volcanic Field, but 
they were closed in 1989. There has been a geothermal nomination proposed in the Eastern San 
Francisco Volcanic Field in 2008 and 2009 (Sierra Geothermal Power 2009, Forest Service 
2008b), but no leasing analysis has been conducted to date, because the lands where recent 
geothermal interest has been expressed are in an area of very high density of heritage sites. It also 
is near to the Sunset Crater National Monument and other mountains of cultural significance to 
the tribes. 
                                                      
16 Pit run material is untreated aggregate rock taken from a gravel pit or quarry that is used as fill at construction sites 
or to build logging roads. Pit run material is the least valued form of aggregate as it is unprocessed and generally used 
in the condition in which it’s found. 
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Mineral Withdrawals 
A withdrawal is a management tool for withholding an area of NFS land from settlement, sale, 
location, or entry under some or all of the general land laws, including the mining and mineral 
leasing law, for the purposes of limiting activities under those laws to maintain other public 
values in the area, or reserving the area for a particular public purpose or program. The Forest 
Service must apply to the Secretary of the Interior for withdrawal actions on NFS lands. 

Under the 1987 plan and the current condition, lands currently withdrawn from mineral entry 
include designated wilderness areas, designated wild and scenic rivers, national historic 
landmarks, national register districts, one traditional cultural area, other cultural sites of 
significance, scenic and recreation areas, and administrative sites. For this analysis, the best 
available mineral withdrawal information of existing past and current mineral withdrawals was 
compiled and a listing of the withdrawals on the forest was developed. Key sites withdrawn 
include:  

• San Francisco Peaks Mount Eldon Recreation withdrawal which includes: Mt. Elden 
Environmental Study Area, Elden Pueblo, Medicine Fort, San Francisco Peaks Research 
Natural Area Flagstaff Watershed, Lockett Meadow Recreation Area, Snowbowl Ski 
Area, and Kachina Peaks Wilderness; 

• Administrative sites such as: National Forest Roadside Zones, Long Valley Administrative 
Site, lookouts, campgrounds, and the new Red Rock Ranger Station; 

• Cultural sites such as Chavez Pass Ruin and Clear Creek Ruins; 
• Designated wilderness areas; and 
• Verde and Fossil Creek Wild and Scenic Rivers. 

Mineral withdrawals are covered in this analysis because areas of past mineral findings or 
potential mineral resources must be considered when reviewing areas recommended for special 
status in plan alternatives such as: recommended wilderness areas, eligible wild and scenic rivers, 
proposed geologic and botanical areas, proposed research natural areas, and areas of very high 
scenic integrity. If mineral resources exist, then the line officer must weigh the values of the 
resources that exist, understand potential conflicts, and consider whether there may be other 
protection opportunities to accommodate both surface resources and recovery of locatable or 
leasable minerals. In some cases, the best use of the site may be minerals management. If the 
proposed management direction for these areas is not compatible with use under the mining laws, 
then that finding should be presented. On the other hand, if there are no potential mineral 
resources, then there are no conflicts between surface resources and mineral values. 

Environmental Consequences 
On the Coconino NF, past mining activities and anticipated future mining activities are likely to 
continue to be surface or open-pit mining of cinders, pumice, sand and gravel, crushed 
aggregates, gypsum, and clay. Geothermal resource development has the potential to occur in the 
future if economic resources exist. Disturbances associated with this type of mining include: 
removal of trees and surface vegetation, displacement of surface soils, erosion and sedimentation, 
construction of roads, buildings, wells, pumping stations, waste water ponds, and transmission 
lines. Other disturbances include: equipment noise, blasting, dust, emissions from generators and 
engines, and noxious weed infestation and spread. 



Chapter 3. Affected Environment and Environmental Consequences 

644 DEIS for the Coconino NF Land and Resource Management Plan 

The alternatives were compared on the basis of how many acres could be withdrawn from 
mineral entry, as well as likely mineral resources affected (see table 147). Existing withdrawals 
include: permanent withdrawals of areas or sites prior to 1976 and the enactment of the Federal 
Land Policy and Management Act; withdrawals after 1976; congressionally designated wilderness 
areas; and Fossil Creek and Verde Wild and Scenic Rivers. Kachina Peaks Wilderness is within 
another withdrawal after 1976, and is not double counted. Existing and new special areas 
considered for withdrawals include research natural areas and botanical and geological areas. 
While some of these existing special areas are already withdrawn, some existing and new special 
areas are not. This latter group is analyzed as a potential future withdrawal that the forest would 
consider, because it would be very difficult to achieve these areas’ desired conditions if mineral 
entry is permitted in the future. 

Table 147. Existing withdrawals, new wilderness, and special areas considered for 
withdrawal by alternative 

Areas Alt. A Acres Alt. B Acres Alt. C Acres Alt. D Acres 

Existing Withdrawals 278,677 278,677 278,677 278,677 

Recommended Wilderness (considered for 
withdrawals per plan language)1 

0 14,767 91,4452 0 

Existing and New Special Areas (considered 
for withdrawals per plan language) 

4,944 5,160 6,793 5,160 

Total Existing and Potential New 
Withdrawals 

283,621 298,604 376,915 283,837 

Total Forest Acres3 1,837,498 1,837,498 1,837,498 1,837,498 

Total Forest Acres Not Withdrawn 1,553,877 1,538,894 1,460,583 1,553,661 
1 Upon designation by Congress, wilderness areas would be automatically withdrawn. 
2 The 913 acres of Hackberry Wilderness that cross over onto the Prescott National Forest are not included in this 
number because it does not affect the total forest acres withdrawn under alternative C. 
3 Managed by Coconino NF. Does not include lands of other ownership or experimental forest. 

The total existing acres withdrawn and new areas considered for withdrawal are the lowest for 
alternative A and highest for alternative C. Alternative D is lower than alternative B, because no 
new wilderness is considered. The consequence of pursuing any mineral withdrawal for a forest is 
that there may be a loss of potential mineral resources, but that loss would be thoroughly 
evaluated with respect to the resources at risk at the site-specific level. In implementing Forest 
Service policy for withdrawals, it is understood that part of the withdrawal process is to evaluate 
potential mineral resources and the history of mineral findings in any area considered. The future 
potential loss of mineral resource as a result of withdrawals cannot be quantitatively or 
qualitatively analyzed at the forest plan level because of the lack of specificity. 

Common to All Alternatives 
Eligible wild and scenic rivers that are classified as wild would not be available for mineral 
activities because it is Forest Service policy to protect their eligible status pending a suitability 
determination. Valid existing mineral rights would be the exception to this. No new eligible wild 
and scenic rivers are proposed under any alternative; therefore, there is no difference in the 
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eligible wild and scenic rivers between alternatives and, therefore, the limitations on mineral 
activities to protect their eligibility also would not vary by alternative. 

The areas currently withdrawn from mineral entry would be carried forward in all alternatives. 
The consequences of retaining existing withdrawals are that very important cultural, social, 
scenic, and ecological resources would be protected from locatable mineral entry. 

None of the recommended wilderness, research natural areas, or special areas included in 
alternatives B, C, and D has active locatable mining operations within their boundaries, nor past 
or potential future oil and gas leasable mineral activity. Therefore, these areas would have no 
effect on active locatable mining operations or future oil and gas leasable mineral activities. 

None of the recommended wilderness areas, research natural areas, or other special areas were 
sampled or of interest to the Bureau of Mines as part of their mineral resource appraisal of the 
Coconino NF in their report (Lane 1992). However, potential mineral commodity and energy 
resources are noted for these areas in table 148 and table 149. 

Uranium exploration is not anticipated on the Coconino NF, because it is not present in quantities 
that are technologically or economically feasible to mine. 

Alternative A 
The 1987 plan reiterates Forest Service policy and Federal law and regulations pertaining to 
locatable, leasable, and mineral materials. It is outdated with respect to leasing authorities and the 
role of the Bureau of Land Management and Forest Service in managing these resources. The no 
surface occupancy stipulations proposed as a standard may be overly restrictive in that a different 
kind of stipulation would be sufficient to protect the resources of wildlife, soils, or scenery at a 
site-specific location. As a result, mineral activities would be completely excluded from a larger 
area than is necessary for the protection of natural and cultural resources. This would limit 
potential economic activity of the mineral industry on the Coconino NF. Many of the standards 
and guidelines are a function of geology and minerals program management, and they would not 
have an on-the-ground effect to resources. With respect to the mineral withdrawals, various 
specific sites were recommended in the 1987 plan. Many of these are current withdrawals, but 
some have expired. The current status of some areas is also unknown. Areas not currently 
withdrawn would need to individually go through the mineral withdrawal process, which includes 
a separate site-specific NEPA process. The decision to proceed with a withdrawal and the NEPA 
analysis for individual withdrawals would consider whether a withdrawal is warranted or whether 
existing law and regulation or other alternatives to withdrawals provide adequate protection of the 
resources.  

Alternative B 
There is an ongoing need for future development of common variety mineral materials and 
gypsum. The desired condition statements in alternative B summarize Forest Service minerals 
policy and development of minerals resources, while protecting important cultural sites, habitats, 
and scenery through consideration of mitigations and stipulations. The guidelines in alternative B 
create the requirement that these important areas be considered by future mineral projects. While 
the exact effect cannot be estimated because they provide the flexibility of determining the 
appropriate type of stipulation based on the specifics of the site being analyzed, these resources 
would have more protection than they would be under alternative A. Compliance with law and 
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regulation is also emphasized without reiterating specific requirements. Reclamation of mine 
areas is also highlighted. Use and development of mineral materials by the forest is also covered, 
and a balanced approach is described for making materials available to local agencies.  

Two guidelines focus on mineral withdrawals and leasable minerals stipulations. Instead of 
providing a list of sites that should be recommended for withdrawal, revocations, or 
modifications as alternative A does, the proposed revised plan (alternative B) provides some 
general criteria for considering withdrawals. Criteria include protecting social, cultural, and 
ecological values and where management direction is not compatible with mineral development. 
This general criterion is consistent with FSM 2760 for withdrawals. 

One guideline stipulates that many of the forest’s research natural areas and botanical areas have 
not been withdrawn from mineral entry, but could be considered for withdrawal as a consequence 
of this alternative. This is also true with the proposed Cottonwood Basin Fumeroles Geological 
Area. A few sites that are of great significance to the public and tribes are listed for maintenance 
of their existing withdrawals, specifically, Oak Creek Canyon Recreational Area and the San 
Francisco/Mt. Elden Recreation Area. Both are already withdrawn, and alternative B proposes 
retaining these withdrawals.  

The other guideline addresses areas that should be considered for no surface occupancy, no 
leasing, or other leasing stipulations for leasable minerals. This guideline’s purpose as stated is to 
protect social, cultural, and ecological values, which would be evaluated and considered during 
site-specific project planning. Implementation of this guideline has the consequence of limiting 
activities associated with leasable mineral development, particularly geothermal resources, for 
which there is potential on the forest. The limiting stipulations would make developing these 
minerals more expensive and, in some cases, would make development of them at certain location 
infeasible. 

The areas listed which have potential for geothermal resources and development include parts of 
the San Francisco Peaks/Mount Elden Recreation Area Withdrawal, which is also considered a 
traditional cultural property. Strawberry Crater recommended wilderness area has possible 
geothermal resource potential, but it would not be available if designated by Congress as a 
wilderness. Very high scenic areas that are available to leasing can be considered for no leasing or 
no surface occupancy, but likewise, other less constraining stipulations can be used to protect 
resources while still consenting to leasing and would be evaluated as part of a leasing analysis. 
Areas of very high cultural site density; high density of threatened, endangered, or sensitive 
species; and sensitive plant species would be protected by all the available types of stipulations. 
These stipulations could be designed at the site-specific level to minimize ground and noise 
disturbance depending on the needs of the species concerned. They would also better protect 
historic properties that would need broader consideration to protect the resource and its setting.  

A third guideline in alternative B relates to heritage sites. It states that mineral operations and 
activities should avoid sites and complexes of sites that have been identified as significant by 
“class of properties surveys” or National Register designation. This guideline affects all mineral 
activities and future proposed developments. The consequences of implementing this guideline 
are that significant heritage sites, site complexes, and National Register sites would be better 
protected from impacts because the ground-disturbing activities associated with mineral 
development and activities would be limited by this guideline. This complies with existing law 
and regulation. The consequences of implementing this guideline are difficult to analyze with 
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respect to mineral potential on the forest because these areas are not identified or mapped. Due to 
the low overall mineral potential on the forest, however, the consequences are likely to be that 
there is minimal overlap with between cultural sites and high mineral potential areas or rock pit 
sites.  

Mineral Resources and Recommended Wilderness and Special Areas  
Recommended wilderness areas, research natural areas, the geologic special area, and areas of 
very high scenic integrity were evaluated for past, active, or ongoing and future mineral 
commodity uses. 

Table 148 is a summary of mineral commodity and energy resources found from the data sources 
consulted. The Strawberry Crater addition has potential mineral resources of cinders, decorative 
stone, and geothermal resources. There is no location specified in the data sources consulted 
except for that geothermal interests were in the southwestern portion of the existing and 
recommended wilderness. Walker Mountain has had a mining claim history of decorative stone 
but no recent claims. Davey’s, Cottonwood Basin Fumeroles Geological Area, West Clear Creek 
Research Natural Area, Rocky Gulch Research Natural Area, and San Francisco Peaks Research 
Natural Area addition have low mineral potential. Most of the areas mapped as very high scenic 
integrity appear to have low mineral potential except for 13 Mile Rock Pit and the Strawberry 
Crater addition. 

The consequences of implementing this alternative are that potential geothermal resources and 
saleable mineral materials could be lost from potential development in the area of the Strawberry 
Crater Wilderness addition; and for the 13 Mile Rock Pit, any future development would be 
restricted within areas having very high scenic integrity and that would mean a loss of aggregate 
resources. Wildlife, heritage resources, and scenic resource would have more protection from 
disturbance by mineral development, but the magnitude of this effect would likely be small 
because there is very little foreseeable development of minerals on the forest, except for 
geothermal resources. 

Because mineral extraction may be inconsistent with desired conditions or other plan direction for 
these areas, consequences to mineral resources include the loss of the potentially economically 
valuable mineral resources within lands recommended for wilderness, proposed for research 
natural area special area designation, or managed for very high scenic integrity. Valuable mineral 
resources that could be lost include locatable, leasable, and saleable mineral materials. 

Table 148. Alternative B, mineral commodity or energy resources in recommended 
wilderness or other special area status 

Area Acres Mineral Potential and  
How the Commodity is Managed 

Recommended Wilderness 

Walker Mountain 6,377 Flagstone (likely saleable) 

Davey’s 1,779 Low potential1 

Strawberry Crater Addition 6,611 Cinders, Decorative stone, (likely saleable) 
Geothermal (leasable) 

Sub Total Acres 14,767  
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Area Acres Mineral Potential and  
How the Commodity is Managed 

Special Areas 

Cottonwood Basin Fumeroles Geological Area  217 Low potential 

West Clear Creek Research Natural Area 1,007 Low potential 

Rocky Gulch Research Natural Area 926 Low potential 

San Francisco Peaks Research Natural Area Addition 141 Low potential 

Sub Total Acres 2,291  

Total Acres 17,058  

Sources: LR 2000 Mining Claim Geographic Reports, 2-14-2011; Lane 1992; Keith et al 1983; Welty et al. 1989; 
Coconino Rock Pit sources for FPR 2011; Forest Rock Pit Inventory 1995; Coconino-Kaibab Rock Pit NEPA 
geodatabase 2011; Pits shape file 2005; Wolfe and Light 1984. 
 
1 Low potential means that there are no known potential mineral sources in the area and no interest has been expressed 
by industry. This applies to table 149 as well. 

Alternative C 
Alternative C has the same overall environmental consequences as alternative B with respect to 
minerals and energy desired conditions and guidelines.  

Mineral Resources and Recommended  
Wilderness, Special Areas, and Wildlife Habitat Areas 
Additional wilderness areas are recommended in alternative C besides Strawberry Crater 
Addition, Davey’s, and Walker Mountain. These include: Abineau, Railroad Draw, Deadwood 
Draw, Cedar Bench, Black Mountain, Cimmaron-Boulder, Hackberry, Tin Can, East Clear Creek, 
and Barbershop. Some of the additional recommended wilderness areas are also within areas 
classified as very high scenic integrity in alternative B, so a portion of these areas would have 
similar effects related to mineral development as alternative B. 

In alternative C, the Cottonwood Basin Fumeroles is expanded to be both a geological and 
botanical area, which increases the area where mineral activities are restricted by 1,416 acres. The 
effects of these limitations are the same as for alternative B, but cover additional area. The same 
research natural areas as alternative B are considered, so the effects are the same for this 
alternative.  

Table 149 summarizes the mineral commodities and energy resources present within the various 
recommended wilderness areas from the data sources consulted. The consequences are the same 
as for alternative B, but with the following additional consequences. The Abineau recommended 
wilderness has potential geothermal resources that would be lost upon wilderness designation. 
East Clear Creek has manganese minerals but no economic potential for development, so there 
would be no loss of valuable minerals if designated as a wilderness area. Hackberry and Cedar 
Bench recommended wilderness areas have past active mining claims for flagstone and possibly 
gold, but no past mining or current claim interest, so the future potential for saleable and locatable 
mineral activity is considered low in these areas. 
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Table 149. Alternative C, mineral or energy resources in areas recommended for 
wilderness designation or other special area status 

Area Acres Mineral Potential and  
How the Commodity is Managed 

Recommended Wilderness 

Walker Mountain 6,377 Flagstone (likely saleable) 

Davey’s 1,779 Low potential 

Strawberry Crater Addition 6,611 Cinders, Decorative stone, (likely saleable) 
Geothermal, (leasable) 

Hackberry 26,0441 Flagstone (likely saleable); gold (locatable) 

Black Mountain 9,746 Cinders, Basalt Aggregate (saleable) 

Cedar Bench 5,782 Flagstone (likely saleable) 

Tin Can 3,972 Low potential 

Abineau 415 Geothermal (leasable) 

Cimmaron-Boulder 15,305 Low potential 

Deadwood Draw 11,785 Low potential 

East Clear Creek 2,017 Manganese (locatable) 

Barbershop 1,305 Low potential 

Railroad Draw 1,220 Low potential 

Subtotal acres 92,358  

Special Areas 

Cottonwood Basin Fumeroles Botanical and 
Geological Area  

1,850 Low potential 

West Clear Creek RNA 1,007 Low potential 

Rocky Gulch RNA 926 Low potential 

San Francisco Peaks RNA Addition 141 Low potential 

Subtotal Acres 3,924  

Sources: LR2000 Mining Claim Geographic Reports, 2-14-2011; Lane 1992; Keith et al 1983; Welty et al. 1989; 
Coconino Rock Pit sources for FPR 2011; Forest Rock Pit Inventory 1995; Coconino-Kaibab Rock Pit NEPA 
geodatabase 2011; Pits shape file 2005; Wolfe and Light 1984. 
 
1 This number includes 913 acres of Hackberry Wilderness that crosses over onto the Prescott National Forest. 
 

Designation of these areas as wilderness would, therefore, not result in a loss of mineral 
resources. The 13 Mile Rock Pit is in the Black Mountain recommended wilderness. It is an 
inactive rock pit, but could be used in the future for pit run cinders and crushed basalt by the 
Forest Service or other agencies. This rock source is also in an area mapped as very high scenic 
integrity. Designation of this area as wilderness would result in the loss of an aggregate material 
source. 
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Alternative D 
Alternative D recommends no new wilderness areas, but otherwise is the same as alternative B. 
Because no new wilderness areas are recommended, alternative D would leave the most area on 
the forest open to mineral entry for locatable, leasable, and mineral materials. 

Cumulative Effects 
The cumulative effects timeframe for the minerals and energy analysis is for the next 10 to15 
years. The spatial extent includes the forest and the local communities within and closely adjacent 
to the forest boundary. The demand for minerals and energy resources on the forest is influenced 
by external factors such as the economy and public demand for these resources, as well as nearby 
construction and development. These factors and past trends are considered in evaluating 
cumulative effects for energy and minerals.  

The anticipated uses of mineral materials for road aggregate and other uses on the forest is 
anticipated to increase as forest products companies start up, forest restoration projects get 
underway, and when planning efforts like the Four Forest Restoration Initiative are completed. 
The “Coconino-Kaibab Rock Pit Environmental Analysis” proposes to allow use and develop 
19 rock pits on the forest, 8 of which are new sources. Twenty existing and new rock pits are 
proposed for use on the Kaibab National Forest. Most of the rock would be used by the Coconino 
and Kaibab National Forests, but some may be made available and sold to counties, cities, and 
other agencies for use. It is anticipated that as road management agencies, such as Arizona 
Department of Transportation, implement road improvement projects within the forest, there may 
be requests for use and development of existing or new pits. Arizona Department of 
Transportation or counties’ public works departments may propose to use or develop new or 
existing pits. This would be evaluated on a case-by-case basis and mineral materials would be 
made available, where it is feasible, available, and consistent with other resource values. There is 
also some mineral material removal on a localized basis on private land within and near the 
forest. Most of this takes place in the Verde Valley, but there are some locations on private land 
elsewhere. These mineral pits are generally not managed for their effects to other resources 
except concerning water quality, where they might have an effect on a flood plain or jurisdictional 
water.  

The Apache-Sitgreaves National Forests are evaluating Leonard Canyon on the Coconino and 
Sitgreaves National Forests as a potential wilderness area. The potential wilderness areas on the 
Coconino NF are not associated with any known active locatable mining claims, and there are no 
known past or potential future oil, gas, or geothermal leasable mineral activities or resources. 
There are no common variety mineral material pits in the potential wilderness lands considered. 
The recommended Leonard Canyon Wilderness would not result in a loss of availability of any 
minerals or energy resources as the area has low mineral resource potential. 

It is likely that there would be increased interest in geothermal exploration and development on 
the forest, particularly with the promotion of renewable energy sources by energy companies, and 
State and local government policies and incentives. The forest would work cooperatively with the 
Bureau of Land Management in evaluation of any nominations or leasing proposals for 
geothermal resources. Exploration for uranium and future development of it may continue on the 
Kaibab and Tonto National Forests; however, it would not be likely to affect the environment of 
the Coconino NF. No other mineral developments on adjacent national forests would have 
cumulative effects with the Coconino National Forest’s management of mineral resources. 
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Fire Management 
For more information on fire management, see Air Quality and Vegetation and Fire sections. 

This section addresses impacts of fire on communities. See the “Air” section for impacts from 
smoke. 

Affected Environment 
The existing condition of three PNVTs (Ponderosa Pine, Mixed-Conifer with Frequent Fire, and 
Piñon Juniper with Grass) would be addressed in detail due primarily to their importance to our 
communities and their dominance of the landscape. Uncharacteristic fire behavior in these 
PNVTs can lead to direct loss of community infrastructure including communication, 
transportation, energy, and water supplies. Due to limited resources for treatments and elevated 
values adjacent to these PNVTs, treatments have historically been accomplished almost 
exclusively in these PNVTs. The forest staff anticipates this trend to continue; therefore, analysis 
of alternatives for PNVTs would be commensurate. 

In an effort to identify and protect community infrastructure, the Healthy Forest Restoration Act 
(2003) called for preparation of community wildfire protection plans to define the wildland-urban 
interface and establish priorities for wildfire preparedness and hazardous fuels reduction work in 
these areas. Currently, the Coconino NF has two community wildfire protection plans that cover 
over 1,494,900 acres on Federal, State, county, and private lands. Of this, approximately 
1,304,152 acres is on NFS lands. These two community wildfire protection plans are for Flagstaff 
and surrounding communities (GFFP and PFAC 2005) and Blue Ridge Area and Mogollon 
Ranger District of the Coconino NF (Gatewood and Hampton 2009). The Flagstaff Community 
Wildfire Protection Plan includes the following communities: city of Flagstaff, Munds Park, 
Kachina Village, Mountainaire, Forest Highlands, Mormon Lake, Bellemont, Timberline-
Fernwood, Doney Park, Lower Lake Mary, Flagstaff Ranch, Baderville-Fort Valley, Mt. Elden, 
Westwood, Pine Dell, Cosnino, Winona, Upper Oak Creek Canyon, and Sedona. The Blue Ridge 
Community Wildfire Protection Plan addresses the following communities: Starlight Pines, Clear 
Creek Pines, Blue Ridge Estates, Pine Canyon, Stoneman Lake, and Clints Well. 

There are additional areas on the forest that meet the Forest Service Manual (Southwestern 
Region supplement) definition of wildland-urban interface (Region 3 supplement 5140). For the 
plan revision, wildland-urban interface is defined as follows:  

Wildland-urban interface (WUI) includes those areas of resident populations at 
imminent risk from wildfire, and human developments having special 
significance. These areas may include critical communication sites, municipal 
watersheds, high voltage transmission lines, church camps, scout camps, 
research facilities, and other structures that, if destroyed by fire, would result in 
hardship to communities. These areas encompass not only the sites themselves, 
but also the continuous slopes and fuels that lead directly to the sites, regardless 
of the distance involved. (FSM 5140.5) 

Since there are several definitions of wildland-urban interface (FSM 5140.5, HFRA, Wisconsin), 
an explicit line on a map is insufficient. Therefore, wildland-urban interface is discussed further 
to emphasize the importance of treatment prioritization to protect associated values while 
acknowledging that “wildland-urban interface line” (in terms of threat or risk) moves as 
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conditions change across the landscape. For illustrative purposes, the highest priority would be 
termed “intensive” wildland-urban interface.  

First, the concept of “societal value” of a feature or value and its impact on the wildland-urban 
interface is important to understanding the definition of wildland-urban interface. Some features 
are extremely important to our communities. How difficult it is to replace these values, if lost, is 
also considered here (see figure 7). For example, water supplies, transportation and 
communication infrastructure are on the most intensive end of the wildland-urban interface 
spectrum. 

 
Figure 7. Illustration of wildland-urban interface regarding “societal values” 

Second, the concept of the distance of fire to values follows. This refers to the distance of values 
from locations on the forest (see figure 8). For example, a fire located 10 miles from a given 
value compared to the same fire 1 mile from the same value. 

 
Figure 8. Illustration of wildland-urban interface regarding “distance to values” 

Third, the concept of juxtaposition of fire (relative to predominant winds) to values follows. This 
refers to the location, regardless of distance, of values relative to predominant wind direction (see 
figure 9). The idea considers that most fires on the forest have potential to spread rapidly to the 
northeast given predominant southwest winds. For example, a given fire located 2 miles 
southwest of a value would be more intensive wildland-urban interface relative to a fire located 2 
miles northeast of the same value. 

 
Figure 9. Illustration of wildland-urban interface regarding “juxtaposition” and typical fire 
spread 

Lastly, the concept of seasonal conditions and fire behavior potential follows. This refers to the 
fire behavior potential that varies as conditions change. For example, regardless of societal value, 
distance, and juxtaposition, the conditions of the fuels (flammability) impact the “intensiveness” 
of wildland-urban interface (see figure 10). Generally, during the most extreme fire danger 
(historically around the end of June), the most intensive wildland-urban interface extends a great 
distance. Similarly, the wildland-urban interface line moves closer to the values when the forest 
has low fire danger (i.e., snow in the winter). 
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Figure 10. Illustration of wildland-urban interface regarding “seasonal flammability” and 
fire behavior potential 

During the last 10 years on the Coconino NF, the overall threats to community have decreased 
with notable increases and decreases in different areas. Areas that have experienced effective 
treatments (i.e., they have greatly reduced departure and increased fire resilience) in intensive 
wildland-urban interface tend to have relatively low threat levels. Examples of this include areas 
adjacent to Flagstaff and Mountainaire. However, areas that have not had effective treatments 
remain at relatively high threat levels. Of particular concern are those areas that (1) have not 
received treatment and (2) are on the intensive end of the wildland-urban interface spectrum. 

Environmental Consequences 
Plan alternatives would affect the threat to community in terms of how each provides opportunity 
for treatment acres. In other words, the greater the treatment opportunity, the less the threat of 
uncharacteristic fire to communities. This threat is assessed, independent of PNVT, because the 
vegetation is simply fuel as it relates to values. 

Alternative A 
Alternative A (1987 plan) does not address the hazards associated with wildland-urban interface. 
However, the forest has placed a strong emphasis on wildland-urban interface treatment since 
about 1998. This is particularly evident on NFS lands adjacent to Flagstaff. The forest 
acknowledges that those most intensive wildland-urban interface areas are simultaneously the 
areas of greatest threat to our communities and those of greatest value from (and highest priority 
for) treatment. Desired treatment is any mechanical or fire treatment (preferably both) that 
reduces future (0 to 10 years) fire intensity and severity. 

Alternative A presents the least opportunity for implementing treatments, because it has 
constraints on using wildfires to meet resource objectives and a general lack of emphasis on the 
ecological need of frequent fire. Alternative A explicitly prohibits the use of wildfires with 
resource objectives in the wildland-urban interface. 

Alternatives B, C, and D 
Alternatives B, C, and D provide the greatest opportunity for fire treatment through desired 
conditions that support the need for the restoration of fire on the landscape, allowing the use of 
wildfire with resource objectives in the wildland-urban interface, and removing limitations 
around the use of wildfires in wilderness that are in the 1987 plan. However, the additional 
recommended wilderness areas and the Cottonwood Basin Fumeroles Botanical and Geological 
Area in alternative C constrain fire treatment due to increased coordination needs, logistical 
complexity (mainly access), a potential limitation in the type of fire management tools that can be 
used (e.g., hand tools instead of mechanized equipment like chain saws), and the need to mitigate 
activities and motor vehicle use in order to maintain wilderness character. Consequently, 
alternative C may result in fewer mechanical treatments, thereby potentially limiting fire 
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treatment due to vegetative conditions that are more departed from reference conditions than 
more accessible areas outside of recommended wilderness. Therefore, alternatives B and D 
should lead to the lowest threat of uncharacteristic fire to community. 

Cumulative Effects 
The cumulative effects area for fire management is the area within 5 miles of the Coconino NF 
boundary, which is a sufficient distance to capture most of the land management by communities 
near the edge of the forest. The analysis will look at the last 10 years of management of these 
lands, which includes the adoption of the community wildfire protection plans and local 
government planning efforts currently in place, and the next 15 years, which is the timeframe 
when the revised plan would be implemented. The cumulative effects area includes the 
communities of Flagstaff, Sedona, Cottonwood, Camp Verde, and unincorporated areas of 
Coconino and Yavapai Counties including Munds Park, Kachina Village, Mountainaire, Forest 
Highlands, Mormon Lake, Bellemont, Timberline-Fernwood, Doney Park, Lower Lake Mary, 
Flagstaff Ranch, Baderville-Fort Valley, Mt. Elden, Westwood, Pine Dell, Cosnino, Winona, 
Upper Oak Creek Canyon, Starlight Pines, Clear Creek Pines, Blue Ridge Estates, Pine Canyon, 
Stoneman Lake, and Clints Well. 

There are marked differences in the contribution of other jurisdictions’ activities to reduce the risk 
of fire to communities through prescribed fire and use of wildfires. In communities above the 
Mogollon Rim, local State and Federal land managers have instituted more comprehensive plans 
and fire management programs to address public safety and protection of property in the 
wildland-urban interface. These coordinated efforts would be more effective in meeting fire 
management goals for the plan alternatives, particularly for alternatives B, C, and D.  

Arizona State Forestry Division, Arizona Game and Fish Department, and Northern Arizona 
University treated 55,916 acres in Coconino County between 2002 and 2012 (see table 39 in the 
“Vegetation and Fire” section). A majority of treatments occurred in the wildland-urban interface 
were considered hazardous fuel reduction, but over 2,300 acres have also been restored to 
ecological conditions that support the historic fire regime. If the Four Forest Restoration Initiative 
is successful, market conditions may change and lead to increased levels of forest restoration 
treatments on State timberlands, which are currently limited in the ponderosa pine vegetation type 
because of their requirement to generate revenue for trustees. The treatments completed by the 
Arizona Game and Fish Department were mostly on Anderson Mesa and designed to improve 
wildlife habitat. They are unlikely to have significantly reduced fire risk to the wildland-urban 
interface.  

Coconino County has adopted a plan that supports ecological restoration of both fire and 
vegetative structure, and Camp Navajo is also changing its management to be more consistent 
with adjacent national forests in managing their forested vegetation types. Because these entities 
have adopted and implemented strategies to manage fire as a component of forested ecosystems 
(rather than a reactive strategy of only suppressing wildfires), the forested ecosystems above the 
Mogollon Rim, including the Coconino NF, should be more ecologically resilient and have a 
reduced risk of uncharacteristic fire; consequently, the fire risk to homes and structures in the 
wildland-urban interface should likewise be reduced. Alternatives B, C, and D better contribute 
toward this trend because they allow for both prescribed fire and wildfire to be used close to 
communities so as to reduce fuel loads, meet management objectives, and better incorporate the 
ecological functions of these ecosystems. 
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Even though communities on the northern and eastern sides of the forest share goals and are 
carrying out management activities on lands of other ownership that support reduction of fire risk 
to communities, the communities of Sedona, Camp Verde, Cottonwood, and unincorporated areas 
of Yavapai County have plans and implementation practices that are less oriented toward reducing 
fire risk and more toward protecting open space and ecological values. The State lands in these 
areas are doing some treatment in piñon-juniper lands that reduce the risk of fire to communities, 
but otherwise there is a much less active approach to wildland fire prevention and protection. 
Most plans in these communities prefer a passive, rather than an active, approach to wildland-
urban interface management. The Sedona Community Plan states, “Work with U.S. Forest 
Service to find the most benign methods to use in reducing the risk of fire while preserving and 
protecting regional air quality.” Emphasizing air quality in the short term, rather than mitigation 
of the risk of uncharacteristic fire may, over time, increase the risk of fire within the wildland-
urban interface. These community goals demonstrate less sense of urgency in how these 
communities view the threat of uncharacteristic fire. This decreased social awareness of the risk 
of uncharacteristic fire is because the fuels types that surround these communities are typically 
less volatile and, on average, they have fewer days where the risk of uncharacteristic fire is high 
or very high. If drought and high temperatures increase because of climate change, these factors 
may be altered and subsequent risk to these communities may be greater. However, preparedness 
may not keep up with actual risk levels because of gaps in perceived risk. The Forest Service on 
both the Prescott and Coconino National Forests would continue to manage for reduced risk on 
Federal lands around these communities, but there is less support from current community plans 
or programs in these efforts than is seen above the Mogollon Rim. As a result, the risk of 
uncharacteristic fire in the wildland-urban interface would not be as well mitigated in this part of 
the forest, despite the effects of the Prescott and Coconino National Forest’s land management 
plans. 

Another way that communities above the Mogollon Rim are more actively working to manage 
fire is the adoption of Firewise principles in building and landscaping codes. Flagstaff and 
Coconino County have both incorporated language into their ordinances that support vegetation 
management on private land that reduces the risk of fire to the property and specifies that new 
development is designed to provide for defensible space. The city of Flagstaff even includes this 
requirement in the fire department’s role during the development review process. These actions 
by other government entities help the Forest Service’s goals to manage the risk of fire within the 
wildland-urban interface. Although the Forest Service can reduce the probability of high-intensity 
fire in these areas, community ordinances can help eliminate sources of home ignitions that 
reduce damage to real property.  

Communities below the Mogollon Rim tend to have plans that emphasize the preservation of 
open space, which indirectly can reduce the amount of area that is part of the wildland-urban 
interface, but this is largely dependent on the details of the development plans approved by the 
local government. These ordinances do not have as large an impact toward meeting shared goals 
of reducing fire risk in the wildland-urban interface as the building and landscaping guidance and 
active fire management on lands of other ownership above the Mogollon Rim. However, it does 
contribute to wildland-urban interface management objectives for all alternatives to some extent. 

Lastly, alternatives B, C, and D would reduce restrictions from the plan that would be barriers to 
using wildfires with resource objectives (including fuel reduction) in the wildland-urban 
interface. There are no plans for local communities or State entities that would provide for similar 
management. Additionally, none of the community wildfire protection plans for the area outline 
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how to make a fire response decision in a way that supports the use of wildfires with resource 
objectives. Adjacent national forests, however, are also revising their forest plans and are all 
expected to allow similar management. Therefore, it may be possible manage fire with resource 
objectives in the wildland-urban interface where the fire can be contained to Federal lands 
regardless of which national forest the fire occurs on. The effect of this is that, despite removal of 
the restrictions in alternatives B, C, and D, it would still be unlikely in some areas to use wildfire 
with resource objectives given the configuration of private lands and values at risk. 

Forest Products 
Analysis related to forest products may also be found in the “Vegetation and Fire” section, 
“Socioeconomic” section, and appendix E: “Other 1982 Planning Rule Provisions.” 

Affected Environment 
The Coconino NF provides a variety of forest products that fall into three categories: (1) timber, 
(2) special forest products, and (3) forest botanical products. Timber products17 include, but are 
not limited to: firewood/fuelwood, wood pellets for home and industrial heating, posts and poles, 
sawtimber, pulpwood, and biomass to electricity. Special forest products include: bark, berries, 
boughs, bulbs, Christmas trees, cones, ferns, mosses, nuts (including piñon nuts), pine straw, 
roots, seeds, and wildflowers. Forest botanical products are naturally occurring special forest 
products including, but not limited to: berries, boughs, bulbs, cones, ferns, fungi (including 
mushrooms), nuts (including piñon nuts), seeds, and wildflowers. 

Although collection of forest products was an activity attributed to only 2.8 percent of forest 
visitors (USDA Forest Service 2011a), American Indian tribes are known to gather certain types 
of special forest products and forest botanical products for ceremonial and cultural purposes. 
Additionally, forest users (American Indian and non-American Indian) participate in firewood 
collecting, whether by a free-use or paid permitted activity. In 2011, nearly 17,000 cords of 
firewood were removed from the forest by paid permit, and 3,200 cords by free-use permit.  

Environmental Consequences 
The 5-year average quantities of forest product removal are provided in table 150, along with 
estimates of forest product availability under the different alternatives. 

Common to All Alternatives 
All alternatives would continue to provide forest products to the economic and cultural benefit of 
surrounding communities and local American Indian tribes. Each alternative contains plan 
direction that the forest would provide a sustainable supply of forest products with consideration 
to multiple-use objectives and consistent with desired conditions of other resources. All 
alternatives would also include plan direction to make forest products such as boughs and 
herbaceous plant parts available to American Indian tribes for religious and traditional purposes. 

                                                      
17 Timber products can be measured in cubic (CCF) or board feet of solid wood. 
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Locations of forest products, however, could vary by alternative over time depending on 
ecosystem conditions, ease of access, and restrictions associated with special area designations. 

All alternatives would provide forest products for personal and commercial uses at levels that are 
consistent with desired conditions, sustainable, and with consideration of other uses on the forest. 
All alternatives were estimated to produce 13,687 CCF of firewood. More detailed information 
about the environmental effects from these higher levels of forest products relative to alternative 
A are included in the environmental consequences for other resources, such as soil and vegetation 
and fire, in this chapter. 

Table 150. Estimated forest product removal and availability, by alternative 

Forest Product Current Actual 
Removal1 Alt. A Alt. B Alt. C Alt. D 

Harvest-Softwood Sawtimber (CCF) 25,056 41,251 167,222 167,222 167,222 

Harvest-Softwood Pulp (CCF) 6,528 5,745 25,789 25,789 25,789 

Harvest-Hardwood Sawtimber (CCF) 0 0 0 0 0 

Harvest-Hardwood Pulp (CCF) 0 0 0 0 0 

Poles (CCF) 24 24 24 24 24 

Posts (CCF) 25 25 25 25 25 

Fuelwood (CCF) 13,687 13,687 13,687 13,687 13,687 

All Other Products (tons) 122 122 122 122 122 
1 Equals 5-year average 

Common to Alternatives B, C, and D 
While alternative A would provide plan direction to make forest products such as boughs and 
herbaceous plant parts available to American Indian tribes, alternatives B, C, and D would go 
further to include the availability of timber products for traditional purposes, such as kiva beams. 
Additionally, desired conditions in alternatives B, C, and D state that traditional tribal uses, such 
as collection of special forest products, would be facilitated.  

Based on plan objectives and past implementation rates under alternative A, alternatives B, C, and 
D are expected to have higher sawtimber volumes associated with restoration efforts in the 
Ponderosa Pine PNVT. In addition to facilitating the traditional tribal uses of local American 
Indians, alternatives B, C, and D would also provide forest products in higher amounts than 
alternative A, and further contribute to the local economy while helping to achieve vegetative 
desired conditions more rapidly than alternative A. The difference in forest product levels 
between alternative A and that of alternatives B, C, and D is the byproduct or indirect effect of 
implementing plan objectives to move the forest toward vegetation and fire desired conditions.  

The addition of recommended wilderness and motorized restrictions associated with wildlife 
habitat management areas under alternative C would not impact the amount of forest products 
made available to the public because most of these permits are forestwide. However, these 
restrictions in access would influence from where these products are harvested. The only 
Christmas tree cutting area currently on the forest is within the East Clear Creek Wildlife Habitat 
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Management Area. There would be no difference in the management of this area under alternative 
C because the only roads that are passable in the winter are those that would be open for public 
access in the wildlife habitat management area. Therefore, this alternative would not result in the 
area being closed to Christmas tree cutting or reduced access for this use.  

Cumulative Effects 
The cumulative effects analysis timeframe for the forest products analysis is the next 10 to 15 
years. Forest products are available on adjacent national forests and tribal lands to varying 
extents. None of the plan alternatives would be expected to reduce the availability of forest 
products on the Coconino NF. With the Four Forest Restoration Initiative aiming to achieve 
broad-scale restoration in Arizona, the contribution of additional commercial sawtimber and pulp 
by the Coconino NF would help support the local wood products industry and reduce the risk of 
uncharacteristic fire in ponderosa pine forests within and adjacent to the Coconino NF. 

Heritage Resources 
Affected Environment 
The natural resources on the Coconino NF have provided sustenance for people since the earliest 
appearance of humans in the New World. As such, the Coconino NF is located within a region 
that is known worldwide for its wealth of archaeological sites and cultural resources and contains 
significant cultural resources. Most of the sites of the prehistoric Northern Sinagua and Southern 
Sinagua cultures are on NFS land. Pre-agricultural traditions represented on the forest are the 
Clovis Paleo-Indians and the Early, Middle, and Late Archaic periods. Prehistoric agricultural 
groups, besides the Sinagua, include the Cohonina, Kayenta, Winslow, and Hohokam traditions. 
In historic times, the forest was used by the Hopi, Acoma, Zuni, Navajo, Hualapai, Havasupai, 
Paiute, Tonto Apache, and Northeastern Yavapai. 

Since the start of the forest archaeological program in 1975, about 19 percent of the forest has 
been completely surveyed and about 40 percent has been sampled. Archaeological site densities 
are among the highest known site densities in the Southwest, ranging from 1 to 99 sites per square 
mile, but averaging about 12 sites per square mile. The National Register is the official Federal 
list of districts, sites, buildings, structures, and objects significant in American history, 
architecture, archaeology, engineering, and culture. The National Register properties have 
significance to the history of their community, State, or the Nation. Nominations for listing 
historic properties come from State Historic Preservation Officers, from Federal Preservation 
Officers for properties owned or controlled by the United States Government, and from Tribal 
Historic Preservation Officers for properties on tribal lands (NPS 2011a). 

It is predicted that the forest contains about 75,000 archaeological sites, of which about 10,000 
have been formally recorded. Of these, 2,503 have been determined eligible for the National 
Register of Historic Places, 481 have been determined ineligible for the Register, 63 sites or 
segments of linear sites (such as roads or logging railroad grades) have been determined to be 
contributing elements,18 and 31 sites or segments of linear sites have been determined non-
                                                      
18 A contributing element is a building, site, structure, or object adding to the historic significance of a property (NPS 
2011b). 
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contributing elements. One hundred and forty-four sites are formally listed on the National 
Register of Historic Places either individually, as a district, or as part of a multiple property19 
nomination. Although formally determined not eligible for the National Register of Historic 
Places, nine fire lookout towers have been listed by the Forest Fire Lookout Association’s 
National Historic Lookout Register. 

Almost half of the sites recorded on the forest have been disturbed to various degrees by a variety 
of causes. Of the disturbances, 11 percent are due to natural causes, such as erosion, while 
89 percent are due to human causes. Specific causes of damage vary considerably across the 
forest, but according to survey records, roads appear to be the greatest cause of damage 
throughout the forest, affecting about 20 percent of all recorded sites. However, it must be taken 
into consideration that many archaeological surveys have focused on roads or are in areas where 
roads occur. 

Besides direct impacts to sites caused by roads, there is also an indirect impact from roads due to 
the access they provide to archaeological sites. Many studies of site vandalism in the Southwest 
find a direct correlation between looting of sites and their proximity to roads (Ahlstrom et al. 
1992, p. 54). During their regular activities, forest personnel routinely watch for evidence of site 
vandalism; however, the main source of site protection on the forest is conducted through the 
Arizona Site Steward Program, which is comanaged by the State Historic Preservation Office and 
the relevant land manager. 

Approximately 143 places within the forest have been identified as “traditional cultural 
properties.” A traditional cultural property is a place that is significant for its “role in a 
community’s historically rooted beliefs, customs, and practices” (National Register 1994: p.1). 
On the forest, these consist of shrines, collecting areas, mountains, rock formations, cinder cones, 
parks, springs, waterways, trails, ancestral sites, and other places that have been identified as 
significant to the Hopi, Navajo, Yavapai, Hualapai, Havasupai, Apache, and San Juan Southern 
Paiute. A number of places, such as the San Francisco Peaks, are traditional cultural properties 
that are identified by several tribes as being sacred places or collecting areas. 

Existing Federal law, regulation, and policy relating to heritage resources would apply regardless 
of alternative. As such, all site-specific project clearance surveys, procedures, and mitigation 
measures, if needed, would be addressed in the same way. Cultural resource surveys for proposed 
activities would be conducted prior to approving site-specific projects in compliance with Federal 
law and Forest Service policy. The Southwestern Region’s programmatic agreement would be 
used when making site-specific decisions concerning compliance with the various laws and 
regulations pertaining to the National Historic Preservation Act, 36 CFR 800 Sections 106 and 
110, and related legislation. This includes tribal consultation, undertakings subject and not subject 
to consultation, determining areas of potential effect, levels of inventory, determinations of 
National Register eligibility, determinations of effect, and mitigation. Mitigation is determined at 
the project level and would most likely include avoidance of cultural resources by redesigning 
project boundaries, modifying implementation plans or excluding sites from treatments. When 
proposed activities would result in an adverse effect and avoidance cannot be accomplished, the 
adverse effect would be resolved in accordance with 36 CFR 800. 

                                                      
19 A multiple property is a group of historic properties related by common theme, general geographical area, and period 
of time for the purpose of National Register documentation and listing (NPS 2011b). 



Chapter 3. Affected Environment and Environmental Consequences 

660 DEIS for the Coconino NF Land and Resource Management Plan 

Nominating significant cultural resources for the National Register is required by law under all 
proposed alternatives. Sites determined eligible for the National Register have the same level of 
protection as sites nominated to or listed on the National Register.  

The curation of forest artifact collections is required by regulation, and the forest has a challenge-
cost share agreement with the Museum of Northern Arizona and a program with the Arizona 
Archaeological Society Certification Program to train avocational archaeologists on how to 
catalogue forest collections and prepare them for curation at the museum.  

The General Crook Trail is a historic route from the early European settlers’ wars with the Apache 
Nation. It is marked by chevrons blazed from Camp Verde to Fort Apache, crossing the Apache-
Sitgreaves, Coconino, and Prescott National Forests. The trail was used as a supply route by 
wagons supplying the forts. It also played a role as a tactical road by the cavalry during the 
Apache Indian Campaign. A few old trees and rocks can still be seen with original blazes which 
mark the mileage from various forts. Many landmark names come from the mileage such as 
Thirteen Mile Rock and Twenty-nine Mile Lake. The General Crook Trail is currently designated 
as a national recreation trail but it is also a national historic study trail (see the “Recreation” 
section for more information). 

Environmental Consequences 
Common to All Alternatives 
All alternatives follow national heritage resource policies and procedures, which would result in 
avoidance of negative impacts to the resource. Each alternative continues the current management 
policy of a designated 200-foot-wide corridor on either side of the General George Crook 
Military Road National Recreation Trail and proposed national historic trail. Activities within that 
corridor would not disturb any intact segments of the trail and must enhance the late 19th century 
appearance of the forest. All alternatives carry forward the direction to prepare a nomination for 
the road to the National Historic Trail System. Finally, all alternatives would implement the Four 
Forest Restoration Initiative, a landscape-scale restoration project and would avoid or minimize 
impacts to heritage resources as appropriate, according to appendix J (“Standard Consultation 
Protocol for Large-scale Fuels Reduction, Vegetation Treatment, and Habitat Improvement 
Projects”) of the “First Amended Programmatic Agreement Regarding Historic Property 
Protection and Responsibilities Among New Mexico Historic Preservation Officer and Arizona 
State Historic Preservation Office and Oklahoma State Historic Preservation Officer and the 
Advisory Council on Historic Preservation and the Unites States Department of Agriculture” 
(USDA Forest Service 2011f) (reviewed and concurred with by the Arizona State Historic 
Preservation Office, May 23, 2011); and existing policies and procedures.  

Alternative A 
Most of the objectives for heritage resources management highlighted in the 1987 plan have 
either been accomplished, become standard operating procedures, been addressed by new laws, 
regulations, and agreements, or are no longer of concern.  

Alternative A does not address major needs for heritage management that have developed since 
the 1987 plan was approved. It does not mention collections management, or the need to have 
forest artifact collections properly catalogued and curated by a repository that meets current 
curation standards. As a result, artifacts recovered on the forest could be damaged or lost through 
improper handling and the knowledge and research potential would be reduced. Alternative A also 
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has no provision to analyze, summarize, and evaluate the results of hundreds of archaeological 
surveys and thousands of sites that have been recorded by the forest’s archaeological program. 
Without such a provision, sites would continue to be identified, documented, and generally 
avoided by project activities. The number of sites amassed would continue to grow, but 
knowledge and understanding of those sites and their relative significance for understanding the 
human experience they represent would not keep pace. 

When knowledge of significance is poor, all sites are protected more or less equally, which would 
result in too little management attention being paid to more significant sites. As a result, their 
settings and historic values would not be adequately protected or understood given limited 
Federal resources. The site management protocol of “locate, flag, and avoid” without any 
research to have a better understanding of what we have, how sites relate to one another, what 
makes them significant, why they should protected, and how to prioritize our limited resources 
would limit the forest’s ability to better identify and protect their significant values, as well as 
provide for more substantial, well-reasoned nominations of sites and districts to the National 
Register of Historic Places.  

Alternative A identifies future geothermal site development as a concern that could cause 
conflicts with other resources and uses, but it has no clear direction on how to consider these 
resources as part of leasing decisions. This is particularly true for the north end of the forest, 
which alternative A identified as a potential geothermal development area but did not address the 
issue further. Protection of National Register sites from mineral and energy developments was 
achieved under the 1987 plan by successfully removing specific National Register sites and 
districts from mineral entry. While generally serving their purpose, several withdrawals were 
drawn incorrectly and excluded some of the major sites they were designed to protect. Alternative 
A, however, does not provide criteria to identify or evaluate other significant sites and areas for 
protection that could be afforded them by mineral withdrawal, so sites not specified in the plan 
under alternative A would not be considered for mineral withdrawal, which puts them at greater 
risk for damage in areas with locatable mineral potential. While alternative A calls for protection 
of some significant sites, it does not have enough flexibility to protect future sites when mineral 
development cannot avoid impacts to them. 

Alternative A requires commercial tour guides coming to archaeological sites in the Sedona area 
to have Forest Service approved training regarding site etiquette, prehistoric culture history, the 
mission of the Forest Service, and the interpretation of the sites to which they are permitted to 
take tour groups. It also requires commercial tour guides in the Flagstaff area to coordinate their 
tours with the nearby national monuments to ensure archaeological interpretation and information 
about agency missions are comparable. Visitors to the rest of the forest, however, would not 
necessarily receive the same level of information and education about cultural resources and the 
need for their protection. Better informed visitors would be more likely to report vandalism or 
theft at sites and less likely to commit these violations. In addition, better informed visitors would 
be less likely to cause unintentional damage, because they would be more aware of site etiquette 
and the value of the resources they are visiting. 

Alternative A does not address the Route 66 Historic All-American Road or the need for 
interpretive facilities that support its unique heritage needs and has no mechanism to identify and 
consider new sites for interpretive development. There is no guidance to support consistent 
management and interpretation of Route 66 where it crosses the forest. As a result, the forest’s 
economic contribution to the byway would not be fully realized. 
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Alternative A has the least restrictions on where transmission lines could be located and the least 
wilderness of every alternative except alternative D. These landscape-scale special uses usually 
cut straight paths across the landscape and when they are located through areas of high 
archaeological density, they would impact numerous sites. Without knowing the exact locations 
of future corridors, it is not possible to say exactly how many sites might be impacted, but the less 
protection there is to prevent this use in undeveloped areas, the more likely they are to be located 
where their path is the most direct with the fewest obstacles. Transmission lines have several 
different effects to heritage sites. Even when they are located to minimize impacts to historic 
resources, it is rare for a project of that scale not to have to do recovery on some sites that cannot 
be avoided. Power lines also greatly alter the setting of the site and the roads used to access the 
line can be used by pothunters and other people seeking to collect artifacts illegally. 

Alternatives B, C, and D 
Alternatives B, C, and D, to varying degrees, recommend a number of special area designations, 
to include wilderness, botanical areas, geological areas, and research natural areas. These 
designations are given to places of outstanding cultural, biological, geological, or scenic value 
and are managed with the intent of preserving and enhancing those values. To do this, special area 
designations have a number of management requirements that also contribute to the protection of 
cultural resources by minimizing developments, access improvements, and commercial uses. 
Most of these proposed special areas have very high archaeological or cultural significance. 
While specific restrictions may vary depending upon the type of special area designation, 
restrictions may include prohibitions on logging, roads or motorized vehicle access, camping, 
large groups, and events and commercial tours unless they support the resources for which an 
area was established. These prohibitions address some common archaeological site threats 
(surface disturbance, vandalism, theft, soil compaction) because the minimization of surface-
disturbing activities and the size of recreating groups results in the minimization of the potential 
for vandalism, theft, and compaction of soil around sites. Table 151 shows the estimated number 
of sites (based on forest site density predictions) that could receive an additional level of 
protection above and beyond standard operating procedures by virtue of the recommended or 
proposed special area designations provided by each alternative. 

As shown in table 151, alternatives B, C, and D have varying numbers of archaeological sites 
within recommended and/or proposed special areas and, as such, upon designation would provide 
those sites with the protections mentioned previously. Therefore, from a tribal relations 
perspective, alternatives B, D, and particularly alternative C provide more protection than 
alternative A, because the special area designations would not only protect the number of 
archaeological sites listed above, but several traditional cultural properties as well.  
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Table 151. Estimated number of additional archaeological 
sites within recommended wilderness or proposed special 
area designation by alternative 

Alternative Estimated Number of Sites1 

A2 0 sites 

B 873 sites 

C 4,372 sites 

D 158 sites 

 
1 Estimates based on predicted site density class, 31 sites per square mile in 
very high density areas, 20 sites per square mile in high density areas, and 5 
sites per square mile in low density areas. Estimates were reduced to 1 site per 
square mile for the San Francisco Peaks based on steep terrain and past 
surveys. 
2 Alternative A does not recommend or propose additional special areas. 

Alternatives B, C, and D further promote cultural preservation by maintaining the shape, form, 
and condition of cinder cones outside the Cinder Hills Off-highway Vehicle Area and by 
recognizing the cultural importance of certain forest products. Additionally, the provision to 
support long-term research and streamlining research permit procedures could encourage more 
institutional archaeological work to better understand the cultural resources of the forest. 

Alternatives B, C, and D provide guidelines for energy and minerals that would help protect 
archaeological resources and traditional cultural properties by prohibiting leasing and surface 
occupancy, or withdrawing from mineral entry areas of very high archaeological site density, site 
significance, and traditional cultural properties as well as in research natural areas, wilderness, 
and the San Francisco Peaks. Some mineral activities are very difficult to design in a way that 
avoids impacting heritage sites, but others can avoid them more easily because they have a 
smaller footprint and do not take up large contiguous areas. Because of the large variability of 
impacts, it is difficult to estimate how many sites would be affected without a sense of the scale, 
type, and technology of a proposed mineral project. Adding another 6,611 acres to the Strawberry 
Crater Wilderness, proposed by both alternatives B and C, would protect an estimated 320 sites 
from impacts by potential geothermal development. Otherwise, this area would be available for 
geothermal leasing, and some of these sites would be impacted by the ground disturbance and a 
change in setting. 

Also, as the population of Arizona continues to increase, there would be an increased demand for 
energy to serve that population, and there are regionwide planning efforts taking place for a 
transmission line grid system to transport and direct energy to different parts of the western 
United States as needed (see “Lands Affected Environment” for more information). With the 
burgeoning growth of Phoenix, the Coconino NF is right in the middle of likely transmission line 
routes, such as the currently planned Grapevine Canyon wind-generating project east of Flagstaff. 
Alternatives B and C, but particularly alternative C with its emphasis on new wilderness and 
research natural areas, would place restrictions on the construction of power lines through the 
south end of the Verde Valley, an area of very high archaeological site density, and would protect 
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as many as 3,828 sites from disturbance and changes in setting as well as increased vehicle access 
caused by transmission line construction and maintenance. 

Alternatives B, C, and D recognize a need for such proactive work to continue, but do not provide 
specific priorities or direction on how such work may be done. Sites in need of stabilization, 
suitable for interpretation, listed on the National Register, National Historic Landmarks, or of 
some other special nature are identified in the forest’s INFRA database as “Heritage Priority 
Assets,” which provides a method for identifying such sites as special management categories 
when opportunities are available for interpretation or preservation. Alternative A relies on a static 
list where priorities could change due to changes in site condition, such as a forest fire destroying 
a priority log cabin for stabilization. In contrast, alternatives B, C, and D provide the flexibility 
and ability to use the heritage priority assets function to sort through high-value sites to determine 
priorities when new funding or opportunities arise to realize heritage desired conditions for site 
interpretation and preservation. Such a change would allow better management and protection of 
sites commensurate with site significance. 

Alternatives B, C, and D do not repeat law, regulation, and policy, but do establish an objective of 
making a comprehensive site class evaluation of the approximately 30 site types that are found on 
the forest. These evaluations would allow the forest to better evaluate site significance and, thus, 
better protect sites that contribute to the understanding of American history and prehistory. The 
stated objective is to evaluate at least 3 study units/site types every 10 years, with priority being 
placed on site types that are most susceptible to being damaged by fire, such as log cabins, 
petroglyphs, pictographs, and sites with wood or others containing perishable remains.  

By examining each site type as a class, and within specific localities, a better understanding of 
how sites functioned within their cultural and environmental settings would result. This would 
establish a context by which individual sites and areas could be better evaluated as to their 
significance for management purposes as well as for National Register criteria. Priorities could be 
established for protection, stabilization, and interpretation based upon their importance for 
understanding the prehistory and history of the forest. Sites that are significant would be more 
readily identified and would be better protected, especially during fire response, where the time to 
evaluate sites and effects to them needs to be completed very quickly. This is especially important 
because one of the major needs for change that drive ecological health is the need to restore fire-
adapted ecosystems. 

Alternative A’s site-specific guidance regarding commercial tour guides to or in archaeological 
sites has been broadened to apply across the entire forest, rather than just the Sedona and 
Flagstaff areas, in alternatives B, C, and D. Providing commercial guides with site etiquette and 
archaeological site interpretation would help build partnerships with the private sector and 
provides the public with additional information about site protection and the importance of 
archaeological sites on the national forest. Better site stewardship and public education about 
heritage resources would lead to better protection of sites from vandalism, theft, and accidental 
damage by visitors. 

Alternatives B, C, and D are more restrictive than alternative A in that there would be no 
overnight camping or campfires within research natural areas. By prohibiting overnight camping, 
there is no longer any legitimate reason for people to be in these areas after dark, the timeframe in 
which site looting often occurs; therefore, an unintended beneficial consequence of this 
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prohibition may be de facto site protection. Furthermore, campfire prohibitions in these areas may 
reduce the frequency of wildfires that could negatively impact the resource.  

Alternative B recognizes the niche the Coconino NF has for historic sites and trails as a dispersed 
recreational resource. It proposes an objective to increase the development of trails to respond to 
public demands. While such development could put more sites at risk from ground-disturbing 
activities such as trail construction and maintenance or by providing vehicular access to sites and 
high-density archaeological site areas, monitoring and other mitigating measures will be put into 
place to avoid or minimize site disturbance. Alternatives B, C, and D call for interpretive facilities 
at trailheads and protection of historic trail or road segments that might be suitable for 
interpretation. These alternatives also recognize the need for interpretation of the Historic Route 
66 All-American Road, several segments of which occur on the forest but are not identified or 
interpreted. Should interpretive development be considered, these three alternatives are the same 
in that they would follow the Arizona Department of Transportation’s comprehensive plan for 
historic Route 66 (Arizona Department of Transportation, 2005. Interpretive development of 
Route 66 would result in additional cooperative opportunities through the Route 66 Scenic 
Byways Association and the Kaibab National Forest that already interprets several segments of 
the old road. It also would increase the economic contribution of the forest to tourism along the 
byway. 

Cumulative Effects 
The cumulative effects analysis timeframe for the heritage resources analysis is the next 10 to 15 
years. Continued growth, with associated changes in the cultural, social, and economic base of the 
area, is predicted for the near future of Coconino and Yavapai Counties. As these local 
populations increase, additional pressure for space, water, power, and additional infrastructure 
would result on additional pressures on the forest as well. This would impact the borders, 
integrity, and biodiversity of Federal lands surrounding such growing communities as more 
homes are built adjacent to NFS lands and a higher concentration of visitors travel to favored 
forest destinations, including visits to archaeological sites. 

Increasing archaeological knowledge and information on the forest would result in more accurate 
and better archaeological interpretation not only for the Forest Service, but also for other agencies 
and individuals who interpret archaeological sites (e.g., museums, the National Park Service, 
Arizona State Parks, tour operators, guides, writers, and photographers). Opportunities for 
partnership with these groups can increase public awareness of site etiquette, the laws protecting 
archaeological sites, as well as the potential for mutual and coordinated interpretation across 
agency lines. All alternatives would serve to continue promoting the collective heritage resources 
of the region. Improving the public’s understanding of these resources would result in improved 
enforcement of site protection measures and less vandalism and theft. 

With the high density of archaeological sites in Arizona and the fact that 82 percent of land in the 
State is managed by governmental agencies (Arizona State Parks 2007:34), it is not surprising 
that there is considerable interfacing in the management of cultural resources. Prehistoric 
societies did not operate in a vacuum, nor do the landownership boundaries of the present relate 
to those of the past. Although agency missions differ, the National Park Service and Forest 
Service agree that interpretation of archaeological sites in both parks and forests must be done 
within a regional context and as parts of larger cultural systems (NPS 2007, pp. 98−99). 
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Six national monuments are within or adjacent to the forest—Walnut Canyon, Sunset Crater, 
Wupatki, Montezuma Castle, Montezuma Well, and Tuzigoot—all of which are mandated to 
interpret the prehistoric Sinagua culture. Since most Sinagua sites are located on NFS land, there 
is active cooperation between the National Park Service and Forest Service in their interpretive 
and site-monitoring activities. This allows for a more cohesive approach to protecting sites and 
maintaining their research and historic values. The plans for Walnut Canyon National Monument 
to construct a new visitor center along Interstate 40 (NPS 2007, p. 5) may lead to new 
opportunities to interpret the archaeological history of the forest and display artifacts from the 
forest’s collections, as is presently being done at both Tuzigoot and Wupatki National 
Monuments.  

Information realized from archaeological surveys on NFS land has been very important to the 
National Park Service as they designed new exhibits and interpretations for national monuments 
in the Flagstaff and Verde Valley areas. Similarly, these same monuments have conducted 
intensive surveys of their land, which has been very useful to the forest for better predicting and 
understanding site distributions on the forest. Some National Park Service surveys have also been 
conducted on NFS land which would be useful for future project planning. These improvements 
in knowledge of site significance and distribution continue to make predicting unsurveyed 
locations that would have significant sites easier. In turn, it would increase efficiency of project 
planning and help increase the pace at which the forest can move toward desired conditions for 
other resources, particularly ecological restoration and fire management on a landscape scale. 

The Sinagua Circle is planned as a self-guided tour to a number of archaeological sites in the 
eastern side of the Red Rock Ranger District. It would interpret settlement patterns, land use 
practices, and water conservation systems used by the Southern Sinagua during the A.D. 
1300−1400 period, contemporaneous with the neighboring Montezuma Castle, Montezuma Well, 
and Tuzigoot National Monuments. In doing so, it will explain the interactions between these late 
sites as interconnected communities, rather than isolated ruins. This is an interpretive concept 
designed to promote interagency cooperation in interpreting the cultural resources of the Verde 
Valley, and to provide heritage tourism dollars into the Camp Verde area and contributions to the 
Department of Agriculture’s rural tourism development program. A recent study of recreational 
opportunities for the town of Camp Verde identified prehistoric and historic cultural resources as 
the best “brand” by which they can increase their recreational income, and the town government, 
local businesses, Fort Verde State Park, and Tuzigoot and Montezuma Castle and Well National 
Monuments have all enthusiastically agreed to participate in the project whenever it moves 
forward from the Forest Service. The potential for the Sinagua Circle to enhance interpretation at 
all three national monuments as a self-guided tour with associated resource materials is discussed 
in the “Montezuma Castle-Tuzigoot National Monuments General Management Plan” (NPS 
2008, pp. 32, 139, 192, 213, 235) as a major benefit to increase interpretive diversity in telling the 
Sinagua story to the public as part of our National Historic Protection Act Section 110 
responsibilities. The recommended wilderness in alternative C would improve site protection in 
the area interpreted by the Sinagua Circle concept. Also, the greater focus on interpretation 
outside of the Sedona and Flagstaff area in all alternatives would also help move the forest toward 
accomplishing the mutual goals of improving knowledge of and protecting these sites. 

The forest is working with the city of Flagstaff’s Heritage Preservation Program to develop a site-
density prediction model they can use to assist in future development planning. They are 
considering the adoption of the model developed by the forest that is based upon environmental 
variables as reflected in the terrestrial ecosystem soils classification system (Miller et al. 1995). 
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Using a model similar to the forest’s should help improve planning for both agencies for 
managing programs and activities in the interface between forest and city lands. 

Collectively, the archaeological activities of the forest, the National Park Service, Arizona State 
Parks, city of Flagstaff, museums, universities, business concerns, public and private groups, 
interpretive, protection, and recreational opportunities are being enhanced for all parties involved. 
Greater archaeological knowledge of the region is being assembled and used for many scientific, 
business, and land management purposes.  

The continuing involvement of the Coconino NF archaeology program in promoting and 
encouraging archaeological interest in the area would continue to enrich our knowledge of the 
past, human society, and population responses to climate change. The plan in alternatives B, C, 
and D to begin evaluating archaeological site types by archaeological localities would directly 
benefit the forest’s ability to continue attracting institutions to the forest to investigate its 
prehistoric past for the knowledge, enrichment, and edification of the American public. 

Tribal Relations 
Affected Environment 
The Coconino NF has been working with and consulting tribes in northern Arizona for many 
years before it became a requirement under law, policy, and Executive Order. The lands that 
presently constitute the forest have many sites, areas, and features that are considered to be 
ancestral or of traditional and ceremonial importance to a number of southwestern tribes. The 
forest archaeologist and tribal relations specialist have worked closely with these tribes to identify 
their traditional cultural properties, which occur throughout the entire forest, and have taken care 
to ensure they have not been impacted by project activities, other than those associated with the 
Arizona Snowbowl. The San Francisco Peaks, one of the most revered traditional cultural 
properties in the Southwest, is the location of the Arizona Snowbowl, and has been the subject of 
consultation with the Hopi Tribe since the 1970s. 

The forest routinely consults 13 tribes, (the Pueblo of Acoma, Ft. McDowell Yavapai Nation, 
Hualapai Tribe, Havasupai Tribe, Hopi Tribe, Navajo Nation, San Carlos Apache Tribe, San Juan 
Southern Paiute Tribe, Tonto Apache Tribe, White Mountain Apache Tribe, Yavapai-Apache 
Nation, Yavapai-Prescott Indian Tribe, and Pueblo of Zuni), 7 Navajo Chapters (Cameron, 
Coalmine Canyon, Dilcon, Gap-Bodaway, Leupp, Tolani Lake, and Tuba City Chapters), and the 
Dine’ Medicine Man’s Association.  

To date, tribal concerns have involved access to areas to perform ceremonies and collect plants, 
firewood, and other forest products for traditional cultural purposes. Tribes have appreciated the 
“shared stewardship” philosophy the forest used in the past for project consultations and 
management activities. Tribes support the forest’s efforts at site protection and for active 
prosecution of Archaeological Resources Protection Act cases. 

Tribes, however, have also voiced the desire for more transparency in knowing how their input is 
used in the forest’s decisionmaking process and want greater involvement of forest staff and line 
officers in face-to-face consultations. Some complaints have been made about inconsistent 
approaches and procedures between different forests and that too often forest personnel leave 
before tribes know who to contact if they have needs or concerns. 
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Tribal relations have further deteriorated since the 2005 “Record of Decision for the Arizona 
Snowbowl Facilities Improvement,” which approved the use of reclaimed water at the ski area 
that lies within the San Francisco Peaks Traditional Cultural Place. Since then, numerous 
statements have been made by tribes that the forest holds no credibility with the tribes, and tribes 
lack faith in the forest’s stated desire to support tribal needs and values. Many tribes feel their 
trust in the forest has been broken because of the Snowbowl decision.  

Environmental Consequences 
Common to All Alternatives 
The importance of tribal relations, sensitivity to tribal needs, and providing forest products are 
prominent in 1987 plan, alternative A, and have been carried over into alternatives B, C, and D. 
Consequently, they would have the same effect on tribal relations. All alternatives continue the 
policy of respectful consultation with tribes.  

A recent decision for travel management planning prohibits motorized cross-country travel with 
certain exceptions. Under all alternatives, motorized cross-country travel is permitted under 
certain circumstances. The implementation of this decision, however, would not reduce tribal 
access to sites, plant materials, or forest products that are used in tribal cultural practices. Tribal 
members would still travel on administrative use roads and by permit to gather these materials 
using a variety of legal mechanisms including memoranda of agreement and special use permits. 

Alternative A 
Efforts to improve tribal relations would continue to be an important focus under this alternative, 
and the forest would continue to follow the existing and ongoing guidance provided by Regional 
and Washington directives. Efforts would be made to rebuild relationships damaged by the 
Arizona Snowbowl development decision. Tribal input on individual projects and on general 
cultural concerns would inform projects and improve the protection of the settings and sites that 
support the traditional cultural practices of American Indians. Alternative A does not specifically 
outline the overall goals for tribal consultation, so the process would continue much as it has in 
the past with an annual meeting about upcoming projects.  

Vehicular access to the forest for collecting materials, visiting sacred sites, and participating in 
traditional activities would be unchanged from the existing conditions under this alternative. 

Alternatives B, C, and D 
Tribal relations and consultation would continue to follow the existing and ongoing guidance 
provided by Regional and Washington directives. Developing tribally specific memoranda of 
agreement would be a priority. These memoranda of agreement would outline shared goals and 
processes. Under alternatives B, C, and D, the forest would work to better define shared goals and 
outcomes for tribal consultation and would emphasize consistent process and interactions with 
neighboring forests. As a result, the consultation process would be more meaningful for the tribes 
and forests, and would prevent confusion from separate consultation processes leading to 
different outcomes. Information shared with forests would be shared across forests, and joint 
meetings with multiple forests and tribes would be encouraged. 



 Chapter 3. Affected Environment and Environmental Consequences 

DEIS for the Coconino NF Land and Resource Management Plan 669 

Plan language in alternatives B, C, and D explicitly states that collection of culturally important 
plants must be sustainable and not negatively impact the resource. Therefore, these alternatives 
have a greater potential to ensure that these plants will remain on the landscape. Alternative A 
only stated that the forest would allow plant gathering but does not take into account the long-
term sustainability of the plant presence and distribution. Under alternatives B, C, and D, the 
forest would work with tribes to protect these populations and prevent overuse. Vehicular access 
to the forest for collecting materials, visiting sacred sites, and participating in traditional activities 
would be unchanged from the existing conditions under this alternative. 

Both alternatives B and C identify new areas on the forest to recommend for wilderness 
designation. Through tribal consultation, no concerns were raised about any of the areas 
specifically, but some tribes were concerned that their access to materials and sites would be 
limited without motor vehicles, particularly for older tribal members. However, they also 
recognized the benefit of decreased access for other forest visitors in protecting cultural sites in 
areas recommended as wilderness. No site-specific area was identified where these concerns 
would manifest. 

Language referring to the Save the Jemez et al. court case in alternative A is redundant with the 
programmatic agreement between the forest and State Historic Preservation Office. There would 
be no effect from removing the language in alternatives B, C, and D. 

Cumulative Effects 
The cumulative effects analysis timeframe for the tribal relations analysis is the next 10 to 15 
years. Tribal relations in this country have been shaped by the history of interactions between the 
Federal Government and tribes. Today, each national forest conducts its own tribal consultation 
for proposed activities, so tribal consultation processes are somewhat insulated from actions by 
other jurisdictions. However, major controversies resulting from one process can affect the 
relationship between those tribes and other Federal entities. There are no identified actions by 
other entities that have affected the tribal relations with the Coconino NF. Occasionally, however, 
there are issues that affect tribal relations at regional or national levels. One of those examples, 
and arguably the largest strain on tribal relations between the Coconino NF and tribes it consults 
with has been the decision by the forest related to the Arizona Snowbowl, as mentioned earlier. 
There have also been ongoing national listening sessions and efforts to revise regulations 
concerning sacred site protection. The plan alternatives would not conflict with or duplicate any 
of these efforts. While plan alternatives would provide protection of sacred sites from other types 
of forest uses in a primarily strategic manner, they would not necessarily prohibit site-specific 
decisions that tribes could have objections to. All alternatives, however, would continue to follow 
existing and ongoing guidance provided by the Agency and support the cultivation of positive 
relationships between the Coconino NF and tribes.  

Infrastructure and Facilities 
Affected Environment 
Forest Road System 
The forest road system within the planning area provides access to public lands and private 
inholdings. The majority of the access is provided for administration of the forest, public 
recreation, and forest product extraction. The motorized forest road system consists of 773 miles 
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of roads open only to highway legal vehicles (maintenance level 3-5), 4,602 miles of roads open 
to all motorized vehicles (maintenance level 2), and 588 miles of roads closed to all motorized 
vehicles (maintenance level 1). Many of these roads may be closed on a seasonal basis due to the 
structural stability of these roads being compromised during wet weather conditions. There are 
also additional quiet area closure areas that provide nonmotorized hunting opportunities, such as 
the Woods, Pine Grove, and Rattlesnake areas and motorized vehicle closures to protect sensitive 
resources. The majority of NFS roads above the Mogollon Rim are closed in the winter months 
for public safety and to maintain structural support of the roadway that may be weakened due to 
sustained moisture from snowfall. Roads may also be closed during extreme weather conditions 
for public safety and to minimize resource damage. 

The recent “Coconino National Forest Travel Management Decision” (USDA Forest Service 
2011m) changed the size of the NFS road system and categorized NFS roads as public roads or 
administrative use only. Public NFS roads are those open for the general public to use. 
Administrative roads are for Forest Service personnel, contractors, and permittees and, therefore, 
would likely have much less use and not be maintained as well as public system roads. Roads 
used exclusively for regular administrative access to sites like lookouts are an exception. Annual 
motor vehicle use maps produced by the forest show which roads are open public travel, and all 
other roads would be used for administrative use only or unauthorized and under consideration 
for obliteration. Private roads are roads that provide access to private property. Private roads are 
administered as easements or special use permits, and are considered in the lands special use 
analysis. The motor vehicle use map would not be changed immediately following a decision on 
the forest plan, regardless of which alternative is selected. Differences among alternatives are 
based on limitations and desired conditions in the alternatives that would guide future site-
specific decisions about roads and access. 

As part of the landscape-scale forest restoration effort known as the Four Forest Restoration 
Initiative, the Forest Service is proposing to work with industry partners to accomplish a large, 
landscape-scale, multiyear forest restoration project in northern and central Arizona. The 
objective of the project is to treat 300,000 acres of ponderosa pine forest by thinning and 
harvesting mainly small-diameter trees over a 10-year contract period. Many of the areas 
proposed for treatment are within Coconino NF. It is expected that new road construction may 
occur to access some of these areas. The majority of these roads are expected to be temporarily 
used and then obliterated. In general, new road construction may also occur when access to a 
particular resource or private inholding is needed. 

Administrative Facilities 
The Coconino NF owned administrative facilities within the planning area consist of 5 ranger 
stations, 2 work centers, 12 lookout facilities, 7 communication facilities, 4 guard stations, a 
Hotshot headquarters, and associated barns, warehouses, sheds, storage facilities, quarters for 
seasonal employees and crews, residential housing, and water and wastewater facilities. A review 
of administrative sites indicates there are currently 167 structures on the forest totaling 158,713 
square feet (not including the leased supervisor’s office located in the city of Flagstaff). 

A revised facility master plan was completed in September 2003 and is scheduled to be updated 
in 2013. The facility master plan guides the acquisition, continued use, maintenance, 
improvements, and disposal of Forest Service facilities on the Coconino NF. The plan proposes 
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an overall reduction in the number and square footage of administrative facilities through 
consolidation and decommissioning. 

Environmental Consequences 
Forest Road System 
Changes to the forest road system were evaluated based on management guidance (e.g., desired 
conditions, guidelines, standards, objectives, and management approaches) and geographic 
delineations (e.g., recommended wilderness, management areas, primitive or semiprimitive 
nonmotorized ROS settings) in each alternative that would influence future motorized access on 
the forest. Impacts from roads vary according to use, location, road maintenance level, and other 
factors. 

This analysis looks at management designations and direction that would affect the forest road 
system and makes the assumption that across the forest reduced miles of NFS roads would 
generally equate to decreased motorized access and ecological impacts from roads and increased 
opportunity for more primitive recreation. The ecological consequences of closing, 
decommissioning, and naturalizing roads generally result in increased wildlife habitat 
connectivity, reduced sedimentation and impacts to plants and archaeological sites, decreased 
vandalism and theft of archaeological sites, and less noise disturbance to wildlife. The exact 
magnitude and location of these effects, however, is difficult to assess at the plan scale because 
the effectiveness of achieving these effects is largely dependent on site-specific situation and 
design features. In general though, fewer roads equates to an overall trend of a decrease in these 
effects. It is also assumed that roads for administrative use only would have lower use and 
correspondingly fewer impacts to ecological resources than roads that are open to the public. 

Among the alternatives, alternative C provides the greatest amount of recommended wilderness 
and management areas that decrease future opportunities for public motorized access. Alternative 
A provides the greatest number of miles of NFS roads open to motorized travel, but it does not 
consider any new wilderness or management areas. This is similar to alternative D; however, 
alternative D contains a slightly higher road mileage within special management areas that may 
be considered for future decommissioning. Alternative B provides a mix between public access 
and recommended wilderness, which decreases the motorized travel on the forest but not to the 
extent of alternative C.  

Under alternatives B, C, and D, the objective specifies that between 200 and 800 miles (FW-Rds-
Fac-O-1) of public and administrative roads could be closed, decommissioned, or obliterated and 
naturalized. These closures could occur in areas with more primitive ROS designations than 
current conditions, in locations in wildlife habitat management areas where guidelines direct 
reduced public access, to protect disturbance sensitive wildlife and watershed conditions per plan 
guidelines, and in recommended wilderness areas and other special areas. This objective may also 
be achieved through implementation of projects such as the Four Forest Restoration Initiative, or 
future the decision related to Coconino National Forest travel management. Other site-specific 
projects could be analyzed to further move toward the objectives. Removing roads from the 
landscape would result in less motorized travel off of the designated roads and trails depicted on 
the motor vehicle use map, and it would protect wildlife, recreation, and other unique resources 
by reducing the influence of roads and unauthorized motorized travel. Also, removing these roads 
would improve watershed conditions by decreasing the number of roads that are poorly 
maintained or located. When roads are in poor condition, continued use increases soil erosion by 



Chapter 3. Affected Environment and Environmental Consequences 

672 DEIS for the Coconino NF Land and Resource Management Plan 

water and wind. Decreasing this source of sedimentation would improve watershed conditions 
without decreasing administrative or public access. 

Throughout the Coconino NF, the Arizona Game and Fish Department offices of both Coconino 
and Yavapai Counties identified corridors of concentrated wildlife habitat critical to the migratory 
patterns of multiple species in a wildlife connectivity assessment. Many of these corridors are 
primarily on Forest Service land, but boundaries were delineated regardless of landownership. 
Among these critical corridors, NFS roads have been deemed barriers to some of the prior 
mentioned migratory patterns. Any mitigation of habitat fragmentation or modifications to NFS 
roads would be developed through a cooperative effort of Arizona Game and Fish Department 
and Forest Service on a site-specific basis and would apply under all alternatives. 

Recreation Opportunity Spectrum: The recreation opportunity spectrum provides a framework 
which allows administrators to manage and users to enjoy a variety of recreation environments, 
including roaded access, and range from primitive to urban classifications (see “Recreation 
Affected Environment” for more information). Table 152 shows the breakdown of miles of road 
in the various ROS classifications by alternative. The range of road mileage that could be 
considered for removal from the NFS road system over time in areas with an ROS classification 
of primitive and semiprimitive nonmotorized range between 218 miles under alternative A and up 
to 847 miles in alternative C. Such actions would decrease motorized access to these areas, but 
increase more primitive recreational experiences as well as habitat connectivity. Having larger 
contiguous areas with few roads would benefit wildlife that requires unfragmented habitat 
conditions to successfully migrate between resources during their life cycle. Likewise recreation 
users seeking a nonmotorized experience would seek out these areas as road density decreases. 

Table 152. Miles of public and administrative roads within recreation opportunity spectrum 
classifications (ROS) by alternative 

Type of Use Primitive SPNM SPM RN Rural Urban Non-Forest 
Service1 

Alternative A2 

Public Use 0 34 1,103 2,306 84 0 341 

Administrative Use 0 184 1,485 2,623 75 0 116 

Alternative B 

Public Use 0 83 1,208 2,374 178 56 - 

Administrative Use 4 477 1,641 2,272 98 17 - 

Alternative C 

Public Use 12 99 1,160 2,388 177 56 - 

Administrative Use 48 687 1,426 2,234 97 17 - 

Alternative D 

Public Use 0 83 1,208 2,374 178 56 - 

Administrative Use 1 479 1,642 2,273 98 17 - 
1 Alternatives B through D do not use “Non-Forest Service” as an ROS classification. The 457 miles of non-Forest 
Service managed roads, however, are included in the mileage totals within the ROS classifications use. 
2 Due to spatial accuracies and inconsistencies within GIS data, there were roads that crossed wilderness boundaries. 
These mileages were not included to represent actual road conditions within alternative A. 
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Recommended Wilderness and Other Special Areas 
Only alternatives B and C have new recommended wilderness areas. Neither alternative A nor D 
introduces any new wilderness areas. Forestwide, alternative C recommended wilderness areas 
would encompass approximately 60 miles of public and administrative use roads within 11 new 
recommended wilderness areas, while alternative B would encompass approximately 4 miles of 
administrative roads between 3 new recommended wilderness areas.20 It is assumed that these 
roads would be closed upon wilderness designation or earlier if these roads are impacting the 
wilderness character of areas recommended as wilderness. Such road closures would reduce both 
public and administrative motorized access to these portions of the forest. This is a particular 
benefit to heritage resources. Besides direct impacts to sites caused by roads, there is also an 
indirect impact from roads due to the access they provide to archaeological sites. Many studies of 
site vandalism in the Southwest find a direct correlation between looting of sites and their 
proximity to roads. Land managers throughout the western United States agree that the most 
important factor contributing to vandalism was accessibility by vehicle: 42 percent consider two-
wheel drive vehicle access the most important and 27 percent consider four-wheel drive access 
the most important (Williams 1978). Lightfoot noted the amount of illegal artifact collecting on 
sites was related to a site’s distance and visibility from a road (Lightfoot 1978). Researchers 
report a range of distances relating proximity to roads to illegal digging. In southwestern 
Colorado, there was an overwhelming preference for pot-hunted sites within about ¼ mile of a 
road capable of two-wheel drive access (Nickens et al. 1981). Increasing wilderness and SPNM 
ROS classifications improves the protection for sites because it creates a greater distance between 
them and nearby roads in many cases. Proximity to roads is not the only major factor in 
determining which sites are looted; in fact one study did not find a direct relationship to looting 
and proximity to roads. Site type is also an important factor (Ahlstrom et al. 1992). Large 
pueblos, cave sites, and pit house villages with obvious trash or burial mounds have always been 
major targets of pot hunters and looters. 

Among the alternatives, the miles of NFS roads within proposed and existing research natural 
areas, botanical and geological areas, and environmental study areas vary by approximately 11 
miles, with alternative C containing the greatest number of miles within special areas 
(approximately 32 miles) and alternative A containing the least (approximately 21 miles). New 
designations of these types would not preclude current motorized access under any alternative, 
but would for new motorized access. Motorized access on roads continuing in these areas would 
not impact the resources for which these areas are designated. If at some point in the future 
conditions deteriorated and the road affected these botanical, geological, and ecological 
resources, the desired conditions in the plan provide a purpose and need for mitigating those 
effects or potentially closing these areas to motorized access. However, at this time, closing these 
roads is not anticipated as necessary to meet desired conditions. 

                                                      
20 Some of the roads designated for public access in the “Coconino National Forest Travel Management Decision” were 
not in INFRA at the time of the potential wilderness Inventory. There were also some NFS roads that were not properly 
entered into INFRA that have been found through the work conducted to complete travel management. This is the 
reason for the public and administrative roads in the potential wilderness areas. 
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Transportation Suitability 
Table 153 summarizes the acres suitable for the future consideration of new motorized areas, NFS 
roads, and temporary roads. It is based on the acres within the Coconino NF for each management 
area under each alternative and the management areas suitable for these activities. It does not 
imply or propose these activities or level of development would occur but is a quantitative 
method to represent the differences among alternatives. 

Table 153. Acres suitable for future consideration of new motorized areas, National Forest 
System roads, and temporary roads under alternatives B, C, and D1 

Category 

Alt. B Alt. C2 Alt. D2 

Suitable Not 
Suitable Suitable Not 

Suitable Suitable Not 
Suitable 

New Motorized Areas 879,686 1,128,118 784,776 1,223,028 880,701 1,127,103 

NFS Road Construction 1,610,003 397,802 1,480,756 527,048 1,615,716 392,088 

Temporary Road Construction 1,824,239 183,565 1,745,681 262,123 1,845,937 161,867 

Note: New roads or motorized trails are not suitable in wild and scenic river sections classified as wild. Also, a 
permanent road is only suitable in a wildlife habitat management area if administrative motorized travel is permitted or 
the road is exempted in the desired condition for the area. Where it is not permitted, permanent roads are not suitable. 
1 Alternative A is not included because transportation suitability is implied, but not quantified, in the 1987 plan. 
2 For more information, see transportation suitability tables for alternatives C and D in appendix E. 

Alternative A 
This alternative would have no change on the affected environment by the current transportation 
system on the Coconino NF. The current levels of maintenance would stay the same and roads 
would be decommissioned or closed in compliance with the 1987 plan. The 1987 plan states that 
roads not needed for industry, public, and/or administrative use should be closed or returned to 
resource production by obliteration. This alternative presents the public the most motorized 
access to the forest because there are no additional special areas that would reduce motorized 
access. Alternative A would have 1,635,186 acres of forest within 1 mile of a NFS road and 
outside of designated wilderness. The 1987 plan provides direction to provide and maintain a 
transportation system that fulfills the needs of the public. By continuing to implement this 
guidance, there could be potential ecological impacts caused by areas being disrupted by human 
activity from motorized travel. These impacts include fragmentation of habitat, noise disturbance 
to species, and sedimentation impacts to watersheds. In addition, this widespread access puts 
heritage sites at risk to vandalism and pot hunting.  

Alternative B 
Among the alternatives, alternative B provides a mix of road closures, new recommended 
wilderness areas, more SPNM settings and areas not suitable for temporary and permanent road 
construction. NFS roads and motorized access would be restricted due to changes in particular 
locations throughout the forest and as a result, the road system would become smaller over time. 
Alternative B contains 564.4 total miles of roads (82.5 miles which are currently open for public 
use) that would possibly be closed to motorized travel by future site-specific decisions according 
to desired conditions and guidelines (see table 178). This would positively impact the surrounding 
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vegetation, wildlife species, and watersheds that might otherwise be disturbed due to vehicle 
presence by decreasing the noise and ground disturbance that would affect these resources. In 
addition, this would provide the public with more semiprimitive recreation opportunities without 
limiting forest motorized access unreasonably. Alternative B would have about 20,000 acres less 
of forest that are within 1 mile of a road and outside of designated wilderness than alternative A 
(see the “Recreation Suitability” section for more information). The proposed revised plan has a 
desired condition to provide wildlife with habitat patches that support viable populations for each 
species. Mitigation of habitat fragmentation for barriers such as roads would be considered on a 
site-specific basis throughout the life of the proposed revised plan. The proposed revised plan 
provides guidelines that roads should be designed to minimize disturbance to wildlife, minimize 
negative impacts on water/aquatic resources, improve affected environment, avoid or reduce the 
spread of invasive species, and to facilitate appropriate use of the roads. How each of these 
guidelines is implemented in road design and maintenance would be determined at the site-
specific level. 

Alternative C 
This alternative would likely result in the smallest road system because of multiple recommended 
wilderness areas, restrictions on public access in wildlife habitat management areas as well as 
other special management areas, and direction that would potentially close or obliterate routes in 
these areas. There may be up to 846.9 total miles of roads (111.1 miles are currently open for 
public use) that would be closed or decommissioned under alternative C. A smaller road system 
generally correlates with increased wildlife habitat connectivity, reduced sedimentation and 
impacts to plants and archaeological sites, decreased vandalism and theft of archaeological sites, 
and less noise disturbance to wildlife. 

The wildlife habitat management areas included in this alternative encompass 69.8 miles of the 
111.1 total miles of NFS roads currently open to the public that would be closed under this 
alternative. Table 154 shows the breakdown of potential road closure mileages by wildlife habitat 
management area; however, some mileages may be higher than those actually considered because 
of the nature of some roads and the type of access they provide. For example, roads that provide 
access to developed recreation sites, trailheads, or private land would remain open to maintain 
access to these areas. Roads contained within wildlife habitat management areas vary in ROS 
classifications from SPNM to roaded natural. However, over the life of the proposed revised plan, 
noncritical roads would be considered for closure or obliteration. All road obliterations or 
closures would be handled on a site-specific basis with NEPA analyzed for each project. 

Alternative C contains a guideline to reduce the public road density for the Anderson Mesa 
Wildlife Habitat Management Area to an average of 1 mile of road per square mile. Currently the 
area has 1.01 miles of public roads per square mile; over the life of the revised plan, roads would 
be decommissioned and closed to lower the average to 1 mile per square mile. Road closures 
would result in a minimal reduction of roads within Anderson Mesa WHMA (approximately 4 
miles). This guideline would also retain a public road density similar to current conditions, which 
would minimize the likelihood of increasing road density over time. Alternatives A, B and D, by 
contrast, could have higher road densities within this management area. Therefore, alternative C 
would have a net disturbance from human activities equal to or lower than other alternatives, 
assuming comparable levels of traffic. For wide-ranging wildlife species, such as pronghorn, this 
would maintain a stable amount of motor vehicle disturbance at this management area scale but 
may not result in stable disturbance to species whose habitat is at smaller scales. For example, a 
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rare plant within this management area may currently have no road disturbance, but if roads are 
relocated without increasing the road density, the plant could be negatively impacted. 

Alternative C would result in less vehicle and human disturbance to the wildlife species and 
vegetation within the various management areas and wilderness areas than other alternatives. In 
addition, it would decrease motorized access to more remote recreational opportunities. 
Alternative C would have about 77,000 fewer acres of forest that are within 1 mile of a NFS road 
and outside of designated and recommended wilderness areas than alternative A (See the 
“Recreation Suitability” section for more information).  

Table 154. Potential public use road miles suitable 
for closures within wildlife habitat management 
areas (alternative C)1 

WHMA Public Use Road Miles 

Anderson Mesa Approximately 4.2 

East Clear Creek 34.2 

Hospital Ridge 1.1 

Jack’s Canyon 24.3 

Knoll Lake 2.5 

Limestone Pasture 1.4 

Pine Grove 2.3 

Second Chance 0 

Total 69.8 
1 Table and closures are based on a combination between ROS and 
WHMA plan direction. 
2 This number is an estimate of the number of miles needed to meet 
the road density guideline for Anderson Mesa WHMA. Road 
locations would be determined at the project-specific level.  

Numerous project analyses of sediment delivery from road surfaces indicate (through Water 
Erosion Prediction Project Monitoring (WEPP) road interface modeling) that decreasing traffic 
on native surface roads (i.e., maintenance level 2 and unauthorized roads) results in reduced 
sediment delivery into connected stream courses within the associated watershed (USDA RMRS 
2000, USDA 1999, USDA 1996 ). Within East Clear Creek, Jack’s Canyon, and Knoll Lake 
WHMAs, motor vehicle traffic would be limited in order to minimize impacts from motorized 
vehicle traffic to the wildlife emphasized within the WHMA and their associated habitats. Within 
these WHMAs access would still be provided to developed sites, trailheads, and interpretive sites. 
Within Second Chance, Limestone Pasture, Pine Grove, and Hospital Ridge WHMAs, public 
motor vehicle access would not be provided. For all of the WHMAs, roads that are not open for 
public access would be managed for administrative use or decommissioned. Roads with 
administrative access would have low traffic but would still be expected to have enough vehicle 
passes in a year or growing season to result in detachment of soil from the road surface. 
Subsequently, sediment would be transferred into connected stream courses following storm 
events. Administrative use only roads would still deliver less sediment than roads open to public 
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motorized use. Therefore, roads open to the public would continue to have rates of sediment 
delivery similar to alternatives A, B, and D and roads that have changed to administrative use 
only within WHMAs would have lower rates than alternatives A, B, and D.  

Reducing road traffic would also reduce the frequency of road maintenance. If the restricted road 
is a maintenance level 3 road (which generally has culverts with an improved surface), parts of 
the road could fail and deliver appreciable sediment into stream courses in the watershed within 
10 years of when motor vehicle restrictions become effective (table 155). For unauthorized roads 
and maintenance level 2 roads (which are already not maintained or maintained very infrequently 
and have native soil surfaces), discontinuing public traffic and road maintenance should not slow 
down natural vegetative recovery and soil stabilization on the roadway. Therefore, sediment 
delivery into connected stream courses should be reduced over a 10-year period once motor 
vehicle restrictions become effective. The majority of roads that could have motorized restrictions 
in alternative C are maintenance level 2 roads. Therefore, reduced maintenance would not result 
in increased sediment delivery into stream courses, and traffic reduction would lead to recovery 
of roadbed vegetation and soil stabilization, especially in the Upper Clear Creek watershed where 
the WHMAs are concentrated. However, where maintenance level 3 roads are changed to 
administrative use only, there would be limited maintenance once motor vehicle restrictions 
become effective and, as a result, culverts, drainage features, and road surfacing may fail. 

Table 155. Comparison of effects to sediment delivery based on level of traffic and 
maintenance level 

Type of Use Amount 
of Traffic 

Maintenance 
Level Assumption Effect Sediment Delivery 

Effect 

Administrative 
access Lower 

Maintenance 
level 2 and 
unauthorized 
roads 

Infrequent to 
low 
maintenance 
currently  

Some 
detachment of 
soil from road 
surface. 

Low 

Maintenance 
level 3 

Lower 
frequency of 
road 
maintenance 
than current  

Culverts, 
drainage 
features, and 
road surfacing 
may fail. 

Most: sediment 
delivered to stream 
courses within 
watershed within 10 
years.  

Open to public 
motorized use 

Same as 
current 
use 

Maintenance 
level 2 and 
unauthorized 
roads 

Infrequent to 
low 
maintenance 

More 
detachment of 
soil from road 
surface. 

More 

Maintenance 
level 3 

Highest 
frequency of 
road 
maintenance  

Culverts, 
drainage 
features, and 
road surfacing 
are likely to 
function 
properly. 

Less amount of 
sediment delivered 
to stream courses 
within the watershed 
since roads are 
maintained and 
S&W BMPs 
implemented. 

Alternative D 
Alternative D would be similar to the proposed revised plan, except that no new wilderness areas 
would be recommended. In addition, mechanized recreation would be allowed on designated 
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trails in botanical and geological areas. This alternative has the same amount of forest within 1 
mile of a NFS road as alternative A, because there are no new wilderness areas recommended in 
this alternative. The ROS classifications (table 152) show alternative D contains equal mileage of 
roads open to motorized travel as alternative B. Walker Mountain would still be unavailable to 
motorized travel because it is SPNM. In Davey’s, there is likely to be more motorized travel 
access than alternative B, because there is no recommended wilderness area proposed for 
alternative D. Similarly, in Strawberry Crater, the main activity that would continue is the 
occasional firewood gathering and low intensity motorized recreation. It is uncertain if these 
activities would increase over time or not. While an increase in motorized travel may affect the 
wildlife and vegetation in the areas by these roads through noise and ground disturbance as 
mentioned earlier, there would still be a low concentration of human activity 

Administrative Facilities 

Management of the administrative facilities on the Coconino NF would not change under any 
alternative. The facility master plan would be reviewed and updated annually as necessary to 
reflect management needs. The proposed revised plan provides guidance to balance management 
recommendations found within the facilities master plan and the desired conditions of the 
proposed revised plan to determine how facilities would be managed over the life of the plan. 

Cumulative Effects 
The plan provides a programmatic framework that guides site-specific actions but does not 
authorize, fund, or carry out any project or activity. Because the plan does not authorize or 
mandate any site-specific projects or activities (including ground-disturbing actions), there can be 
no direct effects. However, there may be implications, or long-term environmental consequences, 
of managing the forests under this programmatic framework. 

The cumulative effects timeframe for the infrastructure and facilities analysis is the next 10 to 15 
years, and the spatial boundary includes the national forests adjacent to Coconino NF, State and 
county highways that access and traverse the national forest, cities encompassed by the national 
forest, easements to access inholdings, Coconino, Yavapai, and Gila Counties encompassing the 
national forest, and designated NFS highways on Coconino NF. 

Areas proposed for treatment as part of the Four Forest Restoration Initiative are scattered across 
four national forests—Tonto, Kaibab, Coconino, and Apache-Sitgreaves. Use of NFS roads for 
access to treatment areas on the west side of the Sitgreaves National Forest, north side of the 
Tonto National Forest, and east side of the Kaibab National Forest would result in increased 
traffic and greater variety of vehicles to include heavy equipment. This would result in a need for 
more frequent road maintenance and possibly road improvements to accommodate this increased 
activity safely. 

Completed, proposed, and planned road projects on and near Coconino NF are included in the 
following regional road and transportation improvement plans: 

• Arizona Department of Transportation State Transportation Improvement Program FY 
2011−2014 

• Arizona Department of Transportation Tentative 5-Year Transportation Facilities 
Construction Program 2012−2016 

• Yavapai County Regional Road Program Planning Projects 
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• Flagstaff Area Regional Land Use and Transportation Plan  
• Beaver Creek Regional Council Draft Beaver Creek Vision 2020 
• Verde Valley Regional Land Use Plan Proposed Roadway Improvements 

Road improvement and widening projects on and off the forest could have an impact on the 
forest. Projects on and near the forest could result in increased easements and could facilitate ease 
of access onto the forest. Projects outside the forest could decrease driving times to access the 
forest. In general, it is expected that these projects could result in more visitors to the forest and 
increased road maintenance needs. Increased visitation has variable effects depending on whether 
or not it occurs in an area with adequate capacity to provide recreation opportunities that are 
consistent with visitor expectations or not. On a forestwide scale, however, it is difficult to know 
the outcomes of increased visitation without site-specific information. 

The Coconino NF road system could be impacted by the projects surrounding the forest; however, 
the effects would be minimal. The major effects of alternatives B through D on the road system 
stem from changing ROS classifications, proposed special areas, and management areas. These 
areas would be located in the more remote sections of the forest and would not be impacted by 
projects on primary travel arterials through the State. The increase in ease of access to the forest 
provided by some projects could increase traffic volumes on roads near major arterials that travel 
through the forest. This possible increase would not change the maintenance level of the roads, 
but could possibly increase the maintenance needed to keep the road in proper condition because 
increased traffic increases sedimentation and runoff on the road surface. Increased traffic can also 
increase dust for nearby homeowners and recreation visitors. Visitor expectations of road 
maintenance would also be expected to increase with traffic. Despite the possible increase in 
traffic volume, the sizes of the roads would not be altered due to the desired conditions stating 
that the need for public access must be balanced with the mitigation of ecological impacts. 

Alternative A would not affect any State, county, or city transportation systems. Any alterations in 
the size of the NFS road system in alternative A would be provided in the guidelines of the 1987 
plan. In addition, possible changes to the NFS road system brought about by alternatives B, C, 
and D would not affect the overall municipal transportation system throughout the region. With 
few exceptions, such as NFS Highway 3 (Lake Mary Road) and other forest highways, forest 
roads are not used as primary travel routes between cities and towns. The loss of road mileage 
due to the changing ROS classifications, proposed special areas, and management areas would 
neither increase or decrease traffic volumes on primary arterials such as Interstate 17 or Interstate 
40. 

The NFS road system is a part of the overall transportation system throughout the State of 
Arizona. NFS roads connect to collector roads as well as arterials throughout the State. The 
jurisdiction and maintenance responsibilities are divided among State, county, and Forest Service 
through the use of easements, permits, and cooperative maintenance agreements. For further 
information on this topic refer to the “Land Use” section. 

Lands and Special Uses 
Affected Environment 
The lands program area includes several different activities. Landownership includes land 
exchanges, purchases, boundary management, and other activities that are primarily real estate 
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type activities. Special uses activities include authorizations to use NFS lands for non-Federal 
type uses. These uses can be things such as utility corridors, private and public roadways, 
churches, communications sites, or signs.  

Landownership, Open Space, Land  
Exchanges, and Lands of Other Ownership 
Adjustments 
Applicable portions of the Coconino NF comprise about 12 percent of Coconino County and 8 
percent of Yavapai County, respectively. The Coconino NF also occupies approximately 2 percent 
of Gila County. Several incorporated communities are located within the forest boundaries, 
including the city of Flagstaff, city of Sedona, town of Camp Verde, town of Clarkdale, and city 
of Cottonwood. Actions and plans of local communities and their growth and development 
influence Coconino NF through land adjustment cases, land exchange concerns, utility needs and 
development, and residential impacts. These communities are also partners in maintaining and 
acquiring open space and providing needed services to residents and users of the forest. 

The night sky is also a major contribution to northern Arizona’s economy. Flagstaff has been 
designated the world’s first International Dark Sky City by the International Dark Sky 
Association. The natural surroundings of the Coconino NF contribute to the preservation of dark 
skies. 

Approximately 39,900 acres of State of Arizona land lies within the proclaimed boundary of the 
Coconino NF that includes four state parks and mostly Arizona State Trust Lands. There are four 
national monuments within the Coconino NF boundaries—Montezuma Castle, Tuzigoot, Walnut 
Canyon, and Sunset Crater. All of these entities and their management plans influence adjacent 
national forests in some way, through uses or development influences. There has been an increase 
in Coconino NF acreage of approximately 33,400 acres through a variety of land adjustment 
processes between 1987 and 2010. Community needs resulted in conveyance of lands for uses, 
such as schools, wastewater treatment facilities, fire stations, and landfills. Concerns about land 
exchanges and loss of NFS land have resulted in amendments that place restrictions for the 
Sedona and Walnut Canyon areas of the forest. Local communities have continued to express 
concerns about land exchanges, and land exchanges continue to be difficult and controversial 
projects even though important forest resources are acquired in these cases. 

The Forest Service may acquire lands through exchange, purchase, donation, or condemnation. 
Land exchange and land purchase have been, and would continue to be, the means by which the 
Coconino NF acquires key wildland resources and open space areas. Most of the Federal lands 
exchanged are within or near existing communities and that the majority of land conveyed to the 
forest, as a result, is located in more remote areas. Generally, on a per acre basis, lands near 
existing communities and related infrastructure are valued higher than those acres in more remote 
acreages. Because of this difference in value, land exchanges on the Coconino NF from 1987 
through 2006 resulted in a net acreage gain to the forest of 5,266 acres. Most of these exchanges 
involved multiple national forests in Arizona. The forest gained 8,528 acres and 3,262 acres went 
into private ownership. Through a variety of land adjustment processes, the Coconino NF has 
increased in net acreage by 34,400 acres between 1987 and 2010. 

Only about 13 percent of the land in Coconino County is privately owned, limiting land available 
for development. Nine large ranch holdings account for approximately 71 percent of the private 
land, which has limited the available land base for development even further. Population growth 
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has surpassed predictions written into the county plans. As a result, within Coconino County there 
is support for both private and public agency land exchanges and other types of landownership 
adjustments with the Forest Service, which result in additional private land to accommodate 
future development. Some individuals and groups have opposed land exchanges, particularly in 
specific areas of the forest. The general public sentiment in the areas of Sedona and the Village of 
Oak Creek is opposition to land exchanges near these communities. Amendment 12 to the 1987 
plan outlined restrictive land exchange direction Sedona and Village of Oak Creek areas. The 
Walnut Canyon Management Area near Flagstaff is another location where there has been 
opposition to land exchange. This restrictive sentiment was incorporated as a standard in 
amendment 17 to the 1987 plan. The opposition to exchange is specific to land disposal, as 
acquisition of lands in these respective areas by exchange or purchase remains acceptable. Recent 
trends on the Coconino NF, over the past 5 years, have included a significant increase in requests 
by other governmental entities to acquire NFS land by purchase under the authority of specific 
sale or grants such as the National Forest Townsite Act or the Education Land Grant Act. Another 
trend has been for land exchange proponents to lobby for and obtain special legislation for their 
exchange in an attempt to circumvent portions of the administrative process and/or to get their 
proposal priority through congressional mandate. 

Procedures for processing cases and public participation is determined by set policies, rules, and 
regulations outside the forest plan and would apply regardless of the plan alternative selected. 

Special Use Permits 
Special use authorizations on the Coconino NF continue to be an important and demanding 
program as a result of population growth. High population growth in the State of Arizona and all 
of the communities within the Coconino NF since 1987, have resulted in infrastructure demands, 
including widened and improved roadways and widened and new utility corridors and 
communications facilities. While research is not often considered to be a major use of Federal 
lands, the Coconino NF issues a number of special use permits for research purposes. Research 
on flora, fauna, water quality, seismic activity, weather, and wildland fire effects is conducted by 
universities, private institutions, and other Federal, State, and local agencies. 

Forests also commonly allow communities, industry, and other entities to use public lands for 
infrastructure, including power lines, rights-of-way, telecommunications, and the like. Special use 
permits for developments such as cell towers have increased over the past 20 years. With the 
changes in technology, the trend would be an increased need and demand for more of these types 
of developments and the services they provide. The increased demand for energy has generated 
increased emphasis on the management of utility corridors to provide additional service and to 
expand or create new corridors. Renewable energy resources such as wind and solar are resulting 
in new corridors being needed beyond the connections between existing traditional energy 
generator locations, and the forest has been increasingly involved in activities to accomplish this 
objective. 

The city of Flagstaff and Verde Valley incorporated communities, and Coconino and Yavapai 
Counties are increasing in population, causing increasing water demand. Increased domestic 
water demand in Flagstaff would necessitate additional well drilling and procurement of 
additional water supply. Forest management of the municipal watershed in the Inner Basin and 
the Lake Mary watershed, a source of additional water for the city of Flagstaff, affects domestic 
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water quality and supply. Requests for other water-related facilities, such as pipelines and water 
tanks, on Coconino NF continues as development and population increases occur. 

The forest, as of 2007, has a total of 580 long-term permits, of which 194 are focused on 
recreation and the remaining 386 are nonrecreation permits. All of these permits are issued for 
more than 1 year. These numbers do not include short term or special product permits issued for 1 
year or less, such as filming or group events. Annual or shorter term permits have ranged from 
120 to 150 per year over the past few years. There were 453 active lands permits of record in June 
2011, and approximately 40 in process of being issued. Overall, the trend is an increasing demand 
for all permitted activities, especially those related to reliable and renewable energy resources and 
communications facilities.  

Procedures for the review and response times for special use applications and requests are now 
set by policy and regulations outside the forest plan and would apply regardless of the plan 
alternative selected.  

Environmental Consequences 
Common to All Alternatives 
Landownership, Boundary Management, Land Adjustment and Right-of-Way 
Criteria for land adjustment cases are very similar among all alternatives even though the wording 
is different. Potential results of the criteria would likely be the same. Public concern about being 
involved early in land exchange projects and continued support for community needs is addressed 
in all the alternatives. As a result, the public is informed of land exchanges early enough to be 
able to meaningfully contribute to the outcome for the benefit of the community. This increases 
trust in the Forest Service’s lands program. 

Due to budgetary constraints, limitations of the plan and community influences, the forest would 
likely continue to increase in acreage but probably at a small rate throughout the life of the plan. 

Amendment 12 and 17 standards concerning land exchanges in the Sedona and Walnut Canyon 
areas have been carried forward with updates for parcels that have already been conveyed. 
Specific direction for the Walnut Canyon area does not allow for conveyance of lands in this unit, 
including conveyances for government or public needs. The standard indicates that all NFS lands 
will remain under Forest Service jurisdiction. This direction would imply that an interagency 
transfer to the National Park Service being considered in the Walnut Canyon study would be 
inconsistent with this standard and that is in all alternatives; however, any transfer of land 
management to another agency would require special legislation despite direction in the plan and 
is out of the control of the agency. Similar limitations in the Sedona area require acquisition of 
land in the Sedona area if lands are conveyed through a land exchange. These limitations address 
local concerns about loss of NFS lands but may not ultimately allow for future community needs 
in this area. This direction does limit land exchanges that may acquire property in other areas of 
the forest or State and, therefore, may result in lost opportunities to acquire other key resource 
properties or inholdings that would benefit the National Forest System in the State of Arizona and 
not just the local area.  
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Special Uses 
Encouraging maximum use of existing utility corridors and communication sites is common 
direction to all alternatives. As a result, new developments are minimized across the landscape. 
Effects to the ability to permit new astronomical facilities would not be changed from the current 
condition by any of the alternatives. Alternatives B, C, and D all include this use as part of the 
desired landscape character in the appropriate management areas. 

Alternative A 
Landownership, Boundary Management, Land Adjustment, and Right-of-Way 
Overall, the 1987 plan does not address concerns for open space values that are now part of most 
community plans. The 1987 plan identifies a classification system of lands with criteria for land 
acquisition and for base in exchange or lands available to convey. The plan also includes 
standards that restrict land exchanges in the Sedona and Walnut Canyon areas. The criteria are 
detailed and somewhat repetitive and tied to conceptual descriptions of forest ownerships. Some 
important resources, such as riparian, within communities or in large blocks of private land, may 
not be considered for acquisition under this criteria even though it may be highly valued for 
certain resources, like riparian corridors or water resources. As a result, the open space values 
associated with these places may be lost to development under alternative A. 

The 1987 plan lists specific lands to acquire—many of which have been acquired since 1987—
and the list has not been modified to keep up with adjustments. Other acquisition parcels are not 
listed and, therefore, may not be perceived as high priority, such as areas of the endangered 
cliffrose, Purshia subintegra. Parcels of importance change throughout the life of the plan as 
resource values are discovered (archaeology resources) and identified, or additional species are 
listed or conditions change. Coordination and restrictions on land exchanges and direction to 
coordinate with Flagstaff and Sedona area governments about potential exchanges is desired with 
all communities within the forest, but are also not addressed in the 1987 plan. As a result, the 
direction in alternative A is too narrow and only provides coordination with certain local 
governments as opposed to a broader, more collaborative approach. 

Land and Water Conservation Fund priority direction is contained in policy and ranking criteria 
and this wording is no longer needed in the plan. The criteria of lands to acquire are effective for 
determining potential purchase cases instead of a list of priority properties. Because this direction 
is redundant with Forest Service policy, it does not contribute to effects. 

The plan states specific boundary and land line direction, but timeframes do not reflect current 
limitations in budget and the flexibility of the forest to determine priority work. As a result, this 
direction is unachievable. 

Special Uses 
Specific special use direction on processing has been changed in policy and regulation since the 
1987 plan was implemented. Some direction and terminology contained here is no longer 
consistent with current regulation and screening criteria. Current regulations and direction would 
need to be followed to provide a legally defensible special use permitting process. Therefore, this 
direction in alternative A may create conflicting direction that would make approval of some 
special uses more difficult. 
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The 1987 plan included an appendix of approved communication sites and specific uses—no new 
sites or different uses were permitted on a site without a plan amendment. This direction is 
restrictive without considering what resources were impacted and does not address the more 
recent demands for wireless communications facilities and the public demand for those services 
in all places. For instance, cell phone towers are a more dispersed and smaller scale 
communication network than traditional radio sites and are not accounted for in this list.  

Utility corridor direction encourages maximizing the use of existing corridors before looking at 
new ones. New corridors could be considered in larger areas of the forest where visual objectives 
were modification and allowed more impacts. As a result, the location of new corridors on the 
forest would be limited. 

The 1987 plan allows for project-specific degradation of scenery by one visual quality objective 
classification level without an amendment that offers flexibility in allowing transportation and 
utility projects without the forest plan amendment process in areas where these projects would not 
meet scenery direction. This would facilitate some projects that would not impact other resources, 
but would have a continuing effect on declining visual integrity. 

Walnut Canyon Management Area direction limits new utility or road corridors and would limit 
any expansion of these corridors, including expansion of the Interstate 40 right-of-way in the 
areas where the management area connects to the highway right-of-way. The 1987 plan also 
provides direction on the priority of processing right-of-way grants for public purposes and 
limiting private access to one route serving all owners of that parcel, which is consistent with the 
Small Tract Act, but would impact the ability to implement Firewise objectives in some 
communities or on private land. 

Overall, the 1987 plan provides direction on suitable places for special use permits and a goal for 
special uses meeting the needs of communities and the public. It encourages working to approve 
uses that meet the needs of expanding communities, while minimizing impacts to other resource 
values. It contains some limitations and specific lists that have not been kept up to date. Special 
uses policy and procedures have been revised since the 1987 plan, and now provide some of the 
more specific screening and processing direction. Scenery objectives throughout the forest allow 
more places for visible structures or facilities than alternatives B, C, and D, therefore, allowing 
for larger areas where new uses could be considered without impacting scenery values. Flexibility 
to drop scenery objectives one level for a specific project allowed for uses to occur that had visual 
impacts but could be somewhat mitigated.  

Alternative B 
Landownership, Boundary Management, Land Adjustment, and Right-of-Way 
Alternative B includes guidelines that describe characteristics of lands to be acquired or conveyed 
instead of identified as base-in-exchange (except Sedona). The criteria in alternative A are 
replaced with guidelines that are more focused on specific resources and less specific to location 
on the landscape. These guidelines would likely result in similar land adjustment cases to the 
1987 plan, except for less emphasis on land adjustments that would result in more consistent or 
efficient forest management. Inholdings that do not possess characteristics that would further the 
Forest Service mission and increase the ability to manage NFS lands identified in the guidelines 
for land adjustments under this alternative, such as containing habitat for threatened, endangered, 
or sensitive species, would not have as high a priority for acquisition as in the 1987 plan criteria. 
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Removing base-in-exchange also removed direction to limit treatment and other resource 
activities on parcels that were identified as base-in-exchange. Eliminating this restriction allows 
for fuel treatments and other management activities on parcels near communities to better achieve 
vegetation or community fire plan objectives. 

Alternative B identifies open space values to be retained as a desired condition. This statement 
could be interpreted by communities and neighbors as any NFS land they consider valuable for 
their open space. This could make land exchanges even more difficult and more restrictive in 
some places where communities use this desired condition to preserve NFS lands adjacent to 
communities for open space purposes. Working collaboratively with local governments and 
communities early on the land exchange projects per the associated management approach may 
result in land exchanges being developed that meet community and forest needs and parties agree 
to potential tradeoffs of open space values for other resource benefits.  

Alternative B continues to allow for conveyance of lands to meet community and public needs 
and adds loss of wildland character to the list of lands that could be conveyed. This could provide 
incentive for non-Federal neighbors to protect those values in order to reduce potential for land 
exchange or sale. This alternative also adds forestwide emphasis to management approaches for 
collaboration with private landowners and local governments to protect forest values from 
adjacent development impacts. This could result in less habitat fragmentation and greater 
watershed health to forest resources from adjacent non-Federal uses by developing buffers on 
private lands. The Walnut Canyon and Sedona areas land exchange restrictions, however, are 
retained as is and its consequences are the same as alternative A (the 1987 plan). 

Alternative B’s removal of the specific list for Land and Water Conservation Fund purchase 
projects does not change implementation of that program from the 1987 plan, but does eliminate 
outdated direction. Characteristics of lands to acquire are stated in the guidelines and priorities 
are set using a ranking system in the Forest Service Handbook. 

Boundary survey and encroachments are not specifically mentioned in alternative B, but are still 
part of a lands program and would be addressed according to policy and regulation and should not 
change current management. 

Overall, alternative B is not substantially different from the 1987 plan, and adjustment guidelines 
and desired conditions reflect more succinctly the criteria of lands desired for Federal acquisition 
and those appropriate for conveyance. Open space values are included to address local concerns 
about land exchanges that result in conveyance of NFS lands. Loss of wildland character as a 
conveyance characteristic is a good communication tool with adjacent non-Federal owners who 
can work to protect those values, perhaps reducing encroachment cases. This desired condition 
allows for communities to identify important open space, but also to take some responsibility for 
preserving wildland and resource values. Specific direction for land exchanges in the Sedona area 
and Walnut Canyon have been retained, so there is no difference from the 1987 plan, but 
restrictions have not been expanded beyond these areas. Other land adjustments, particularly 
those for public or community purposes, would continue to be allowed under alternative B as in 
the 1987 plan. If land adjustment actions are consistent with the guidelines, key resource value 
properties would be acquired and would result in meeting the desired condition of a mostly 
contiguous land base that provides for biologically diverse public lands.  
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Special Uses 
Alternative B, the modified proposal, retains much of the special uses direction from the 1987 
plan and includes direction that allows uses when they are compatible with other resource 
objectives. However, stronger objectives for scenic quality across the forest would result in more 
restrictions on future utility corridors and other larger scale uses, limiting them mostly to existing 
corridors. Expectations of structures within roadway corridors, including potential wildlife 
crossings and other roadway facilities, address the conflict between the valuable scenery 
resources along major roadway corridors and the need for facilities associated with roads and 
reducing barriers to wildlife. New and expanded corridors and other special uses that include 
larger acreages would be limited under the stronger scenery direction in alternative B. Alternative 
B contains more specific direction and desired conditions that describe where special uses can be 
compatible with other resources than the 1987 plan. Alternative B emphasizes characteristics of 
areas where special uses can be considered when needed by the public instead of leaving 
evaluation of resources to processing of proposals. Special uses screening criteria and application 
processes in the regulations now address some specific direction that was included in the 1987 
plan and, therefore, do not need to be included in alternative B. Use requests can still be 
considered, but may be more restricted under this alternative but allow other resource conditions 
and objectives to be better achieved. 

Guidance on infrastructure, utilities and roads, and scenery values in alternative B is more 
specific than the 1987 plan. Most of the forest is designated with high or moderate scenic 
integrity objectives, therefore most new large-scale utility corridors would not meet these 
objectives so would not be considered without a forest plan amendment. Low scenery objectives 
along many existing power line corridors could allow for future expansion as well as mitigating 
other resources. Maximizing use of existing corridors is carried forward from the 1987 plan with 
some additional limitations in areas of moderate scenic quality such as by West Clear Creek 
Wilderness and in the Walnut Canyon Management Area.  

Additional direction for corridors is similar to that in the 1987 plan by placing needed facilities in 
places that reduce ground disturbance and visual effects to multiple resources while recognizing 
the public needs and demands for reliable energy and communication services, as well as 
transportation and other infrastructure associated with growing populations and communities. Use 
requests that affect smaller areas could be allowed in less visible places that could meet scenery 
objectives.  

Alternative B contains less specific direction on communications without a list, but relies on a 
broad public need being demonstrated in order to avoid communication facilities becoming too 
frequent, dominating forest landscapes, and degrading scenery and impacting other resources 
from the additional ground disturbance. 

Research permit direction is strengthened to provide a stronger focus, but also to indicate when 
those activities are appropriate on NFS lands and have national forest values. This addresses 
concerns about the forest being more supportive of research activities, but clearly indicates that 
the forest would be more supportive of research that relates to the mission of the forest Service 
and would not affect recreation opportunities or impact vegetation structure, composition and 
management objectives long term. Such guidance would clearly articulate and narrow the types of 
research the forest would consider permitting and support research projects that benefit the 
agency as well as the sponsoring research organization while reducing environmental impacts 
from permitted research activities.  
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Direction on impacts to scenery allows discretion on wildlife crossing methods, including 
overpasses, when wildlife connectivity would benefit and potentially reduce some existing 
barriers along highway corridors as improvements are planned. This provides for a better working 
relationship with transportation agencies and provides more opportunities to address existing 
wildlife barriers. 

The three new recommended wilderness areas under alternative B would result in more 
restrictions on potential locations of new special use permits. The expansion of Strawberry Crater 
and the Davey’s recommended wilderness would further limit the expansion of the Western Area 
Power Administration power line corridor, as well as vehicle access and vegetation management 
activities along this corridor adjacent to the recommended wilderness boundary. The 
recommended Walker Mountain wilderness could limit locations of any north/south utility 
corridors although the existing West Clear Creek and Beaver Creek Wilderness areas to the south 
and north, respectively, already limit most of this potential. 

The designation of Rocky Gulch Research Natural Area, expansion of the San Francisco Peaks 
Research Natural Area, and designation of Cottonwood Basin Fumeroles Geological Area would 
not affect current special use activities, but the designation of Rocky Gulch Research Natural 
Area and the fumeroles areas could limit future special uses in those areas to those that are 
consistent with the purposes of their designation, such as research in the research natural areas. 

Climate change and the resulting increase in fire and tree mortality may increase the needs of 
utility companies (in particular those with aerial lines) to invest more in removing hazards or in 
repairs to facilities. This may also result in more open areas adjacent to these corridors and the 
need to treat the adjacent edges to reduce the linear look and soften the corridor.  

Alternative C 
Landownership, Boundary Management, Land Adjustment, and Right-of-Way 
With respect to landownership, management, adjustment, and right-of-way, alternative C is not 
different from alternative B. 

Special Uses  
Alternative C is similar in other effects to alternative B. Additional recommended wilderness 
could restrict management of existing authorized uses and could limit new uses. The 
recommended wilderness areas cover large areas adjacent to highway and utility corridors and 
would limit any potential expansion of these corridors and some maintenance activities that may 
prove difficult for permit holders in these specific areas. This alternative may limit the forest’s 
ability to meet the needs of the public, especially utility companies and Arizona Department of 
Transportation, to manage or expand their facilities for existing and future public needs. 

The 13 new, recommended wilderness areas in alternative C would limit any new special use 
permits and would restrict motorized and mechanized activities associated with existing 
authorized uses on the edges of these areas.  

Davey’s, Strawberry, and Walker recommended wilderness areas would have the same 
effects as alternative B. 
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Abineau, Barbershop, Black Mountain, East Clear Creek and Railroad recommended 
wilderness areas do not have any current special uses; however, designating these areas could 
restrict expansion of existing uses or location for new land uses since any installation would be 
nonconforming and, therefore, not likely to be authorized. Along the boundary of some 
recommended wilderness areas, they would limit development of future infrastructure, including 
expansion of nearby highway and utility corridors.  

Cedar Bench recommended wilderness area is adjacent to State Highway 260 in some areas. 
Arizona Department of Transportation activities relating to their 13 Mile stockpile permit and any 
future expansion needs for the 260 highway corridor would not be allowed within the wilderness 
area boundaries. This would limit the ability of Arizona Department of Transportation to mitigate 
safety hazards and maintain drainages that support road stability. 

Cimmaron-Boulder and Hackberry recommended wilderness areas are adjacent to each 
other. If both are designated, NFS Road 503 would remain open and be excluded as a corridor 
between the wilderness areas to allow for continued access to the fiber optic line along the road 
and the power substation, other utility corridors, recreation facilities and private land in Fossil 
Creek and the Childs area. Maintenance of the fiber optic line could be limited depending on the 
proximity of the wilderness boundary. If the road location does not remain stable and there is a 
need to relocate it for safety reasons, there would be a limited ability to realign the road and fiber 
optic line. The fiber optic line is very important in maintaining public services for the community 
of Strawberry and would be very expensive to relocate. Cimmaron-Boulder recommended 
wilderness has the same issue as Cedar Bench related to the highway 260 corridor. Designation of 
wilderness up to the existing highway right-of-way would limit any future expansions, widening, 
or slope work outside of the right-of-way. 

Deadwood Draw recommended wilderness area has power and communication corridors at the 
edges and to private property in this area. Maintenance and access to these corridors could be 
limited by designation of this area, which could reduce the public utilities reliability in the area. 

Tin Can recommended wilderness area boundary is the edge of the Western Area Power 
Administration power line corridor. The access road for this power line is very near the boundary. 
Vegetation management activities associated with the power line may occur outside of the right-
of-way when hazards exist, and wilderness designation would require minimum tool use, which 
would require the use of crosscut saws and lower tech equipment to manage hazards. Accessing 
the corridor would be more difficult access. 

Alternative D 
Landownership, Boundary Management, Land Adjustment, and Right-of-Way 
The effects of alternative D are the same as for alternative B. 

Special Uses 
The effects to special uses of alternative D are similar to alternative B, except without the three 
recommended or expanded wilderness areas proposed under alternative B (Strawberry, Davey’s 
and Walker). As a result, potential expansion and management issues along the Western Area 
Power Administration power line corridor would not be restricted as they would be in alternative 
B. This alternative would be much less restrictive of existing or potential new uses than 
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alternative C given alternative C’s inclusion of wildlife habitat management areas and 13 new 
recommended wilderness areas. 

Cumulative Effects 
Common to All Alternatives 
The cumulative environmental consequences are spatially bounded by an area larger than the 
Coconino National Forest’s proclaimed boundary, generally the area immediately adjacent to the 
forest. Influences on occupancy and use of NFS lands come from outside of the immediate area. 
Energy corridors are typically linked into the western United States grid. Communications sites 
and transportation systems service areas may include northern and eastern Arizona or the entire 
State. Continued population growth in the communities within and surrounding the forest, as well 
as the State of Arizona, influence landownership adjustment cases, boundary issues, and the 
demand for special uses. Some specific projects and other Agency plans are stated below. This 
analysis of cumulative effects considers foreseeable activities over the next 10 to 15 years. 

Landownership, Boundary Management,  
Land Adjustment, and Right-of-Way 
Continued population growth in all communities within the Coconino NF and in the west are 
expected and would add to the demand for additional lands for development purposes, especially 
infrastructure. Communities that have not planned for additional infrastructure needs would likely 
request acquisition of NFS lands for infrastructure, such as expansion of water treatment facilities 
and other waste systems that are not appropriate under permit. Examples of these kinds of 
requests include: (1) the city of Sedona planning for further needs for their waste water system, 
including new wetlands with public uses that might include access or viewing platforms on the 
national forest and (2) the city of Flagstaff also continues discussing airport expansion and their 
continued desire for acquisition of NFS lands in that area.  

The natural surroundings of the Coconino NF contribute to the preservation of dark skies. Four 
observatories exist on the Coconino NF and adjacent lands, including the new Discovery Channel 
telescope. Increased light pollution is a consequence of population growth and development in the 
dark sky areas surrounding the observatories. If the predicted trends of increased development 
occur in the area, there could be a loss of dark skies within communities. At the same time, there 
is an increasing demand for more developed and undeveloped night sky viewing opportunities on 
the Coconino NF, including expansion of Lowell Observatory’s facilities at Anderson Mesa. 

There are approximately 39,900 acres of State of Arizona land within the Coconino NF. While 
there are smaller acreages of five state parks (Slide Rock, Red Rock, Fort Verde, Riordon 
Mansion, and Dead Horse Ranch State Parks) within the forest boundary, the majority of State 
lands are Arizona State Trust lands. State Trust Lands have the potential to be leased for uses or 
auctioned for development purposes. Current economic trends have resulted in fewer auctions, 
with most of the activity being in the Phoenix metropolitan area and not in rural Arizona. State 
Trust Lands within the Coconino NF boundary are mostly used for grazing and other lease uses. 
State lands in other areas have been recently leased for wind energy turbines. 

There are four national monuments within the Coconino NF boundaries. All have influenced 
forest management in some form. Sunset Crater and Walnut Canyon National Monuments 
manage facilities and roads on the forest and are considering expansion or acquisition of 
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additional lands into their management. Walnut Canyon took over management of some NFS 
lands in the early 1990s and a current study is underway to evaluate further additions to the 
monument. The expansion of facilities on the Coconino NF proposed by Walnut Canyon and 
Sunset Crater National Monuments may result in a continued need for coordination or potential 
interagency land transfers in the future. Montezuma Castle National Monument has acquired land 
through a legislated land exchange process and continues to encourage the forest to acquire 
additional lands around their boundaries as well as protect adjacent NFS lands.  

As private properties, especially inholdings, change from ranch or undeveloped land to 
subdivisions or higher density uses, encroachment into NFS land becomes more frequent, 
resulting in resource impacts and land survey needs. 

All community plans now address open space as required under State law. Most of the 
incorporated communities within the Coconino NF boundaries include large acreages of NFS 
lands within their incorporated boundaries and identify these lands for their open space values to 
the communities. As communities grow and infill occurs, undeveloped lands and their open space 
values are converted to residential or commercial uses. This growth would likely result in 
continued pressures to maintain NFS lands for their open space values. This may also trigger the 
need to acquire right-of-way in places where informal public access is lost to development. 

Cumulatively, continued growth in communities as shown in the census numbers and the 
resulting demands for acquisition of NFS land tend to move the forest away from desired 
conditions of natural open space adjacent to communities. As further development occurs, 
residential encroachments onto the national forest are expected to occur more frequently and 
degrade wildland character and other resource values. Working with other governmental partners 
on ordinances and plans could continue to reduce potential impacts to forest resources. All 
communities adjacent to Coconino NF recognize the open space and recreational values the forest 
provides and have developed goals and objectives in their plans to preserve these characteristics. 
Entities like the Nature Conservancy and Verde Valley Land Preservation Institute can assist in 
acquiring key parcels, particularly related to riparian and the Verde River that would help retain 
water resources and habitat for desired conditions for fish and other wildlife species. 

There would continue to be tradeoffs of resource values on the Coconino NF as a result of 
expanding communities and their needs. There would also continue to be a tension between the 
desires to retain NFS land near communities and the need to provide land for infrastructure for 
community expansion. Local collaboration expectations with communities and their desire for 
open space may result in fewer statewide land exchanges and only localized exchanges. However, 
all alternatives acknowledge community needs and the locations where land adjustments are 
appropriate and minimize impacts to other resources. These cumulative effects are consistent 
among all alternatives.  

Special Uses 
Potential development of alternative energy resources outside of the Coconino NF, such as Clean 
Line Energy’s Centennial West project and the Flying M Ranch wind farm, as well as the 
renewable portfolio standard adopted by the State of Arizona in 2006, which requires electric 
utilities to generate 15 percent of their energy from renewable resources by 2025, would likely 
result in a new utility corridor and potential solar or wind energy development proposals from 
energy providers.  
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Ongoing population increases also would likely result in demand for new transportation systems, 
mostly in road corridors. Potential changes to the transportation system can be anticipated 
through current studies and plans. The Verde Valley Multimodal Transportation Study 
recommends roadway improvements showing an extension of Beaverhead Flat Road as well as 
improvements to Montezuma Castle Highway that pass through the national forest. 
Recommendations also include parking areas for trails and park and ride along level 1 concern 
roadways. These roadway improvements could result in impacts to scenery, recreation 
experience, access opportunities, range management, and wildlife and potential introduction of 
invasive weeds. The Arizona Department of Transportation Five Year Plans for the Flagstaff 
Arizona Department of Transportation District include corridor studies for expansion (adding 
lanes and interchanges) of both Interstate 17 and Interstate 40. These improvements would impact 
scenery resources, but also have the potential for addressing wildlife connectivity through the 
construction of wildlife crossings as improvements are constructed. Other travel corridor 
improvements would also be expected during the life of the plan. These construction activities 
have the potential to promote further introduction of invasive weeds along corridors and changes 
in scenery and recreation opportunities.  

Inholdings and residential developments within and adjacent to the forest may also affect NFS 
lands. When inholdings of private property have gone through a lot-split process instead of a 
subdivision, access to individual parcels has not been provided for. This has resulted and would 
continue to result in additional road access requests and the potential for multiple access points 
and permits on the forest. Subdivision developments may result in higher standard road access 
corridors to meet local government requirements. These higher standard access roads have the 
potential to move the area away from the desired landscape character for scenery, and impact 
wildlife habitat and recreation experiences.  

Population growth in Arizona continues to place pressure on utility providers to ensure reliable 
services. This growth results in continued requests for uses that allow for redundancy or 
alternative feeds (wireless and other communications services, water pipelines, electricity grids, 
power substations, and gas pipeline circuits), as well as additional storage facilities like water 
tanks. Locations for new uses would be limited because of the desire for maintaining high or 
moderate scenic integrity objectives in most of the forest.  

Decreases in available water due to climate change predictions and increased water needs for 
communities, such as Flagstaff and their acquisition of the Red Gap Ranch, would likely result in 
the need for new authorizations for pipelines. At the same time, climate change predictions that 
indicate increased potential for extreme flood events could result in additional requests from local 
governments for flood control structures on NFS lands to protect infrastructure or private 
property. Facilities and infrastructure could be more vulnerable to damage from an increased risk 
of uncharacteristic wildfire.  

As stated above under the “Land Adjustment” section, cumulative effects of population growth 
and other entities future plans would likely move the forest away from desired conditions for 
some resources, depending on the location and scale of development. Development of 
infrastructure on lands of other ownership within the forest in many cases result in connections 
being required on the forest, such as wind energy related power line corridors or water pipelines 
from new well fields. Identifying some existing utility corridors for expansion allows for some 
new infrastructure to address new demands, but may not be in needed locations, depending on the 
sources of power, water, or gas supplies. Continued growth would also likely result in the need 
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for additional transportation corridors and other community infrastructure that are not currently 
known.  

Livestock Grazing 
Affected Environment 
Livestock grazing has occurred on the Coconino NF since it was established. This use has 
changed dramatically in the last 65 years. During World War II and in the years following, 
substantially more livestock was permitted to graze on the forest than today, as well as there 
being many more ranchers with permits on the forest. In 1940, permitted use21 on the forest 
consisted of 19,073 head of cattle and horses, 40,789 head of sheep, and 42 hogs. In 2006, the 
permitted use was 16,606 head of cattle and horses and 4,684 head of sheep and burros for a total 
permitted use of 140,280 head months. 

The most significant change has been in sheep numbers. In 1940, there were 40,789 head of 
sheep permitted on 16 permits. This dropped to 23,000 head of sheep on 8 permits by 1949, and 
to 11,000 head of sheep on 3 permits in 1965. In the mid-1980s the numbers dropped again, and 
in 2006 there were 6,500 head of sheep on 2 permits. 

Besides the large reduction in sheep permits and numbers, the number of cattle permits has 
declined from 103 in 1940 to 30 in 2006. This reflects a reduction in the number of ranches in the 
area and the combination of allotments (93 allotments in 1940 to 41 currently). These 
combinations were made to improve management and make the remaining allotments more 
economically viable. 

The total permitted use on the forest has decreased by half in the past 65 years. Most of the 
reductions occurred before the 1987 plan was implemented. Since the 1987 plan was signed, the 
number of permitted livestock on the forest has decreased slightly. 

The number of livestock authorized to graze in any given year has varied, based on the conditions 
of each allotment. Over the last 10 years, continued drought conditions have resulted in the 
authorized amount of cattle and sheep grazing on the forest in a given year to be between 50 and 
75 percent of the permitted numbers, with some allotments fully stocked and some not stocked at 
all (see table 156). Some allotments on the forest are grazed seasonally and some are grazed 
yearlong. Seasons include the fall/winter/spring period and spring/summer/fall period. Grazing 
systems may include rest-rotation, deferred rotation, and deferred rest rotation. Livestock from 
allotments that are grazed seasonally on the Coconino NF may be placed on other public land 
allotments (such as Bureau of Land Management or Bureau of Indian Affairs), and State or 
private land for the other part of the year.  

                                                      
21 The definitions for permitted use, authorized use, animal unit months (AUMs) and head months (HMs) are found in 
the glossary. 
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Table 156. Permitted and annually authorized livestock use, grazing years 2004 through 
20121 

Fiscal Year Permitted Head 
Months 

Annually Authorized 
Head Months 

Percentage of Permitted 
Numbers Authorized Annually 

2004 145,180 89,516 61.7% 

2005 142,317 89,410 62.8% 

2006 140,280 71,451 50.9% 

2007 138,056 81,307 58.9% 

2008 138,118 87,015 63.0% 

2009 134,990 99,815 73.9% 

2010 132,921 90,068 67.7% 

2011 126,500 103,222 81.6% 

2012 126,687 95,177 75.1% 

Source: Permitted numbers from district files and authorized head months are from annual bills for collection. 
1 Grazing year is March 1 to end of February. 

Permitted and annually authorized livestock numbers for all grazing allotments on the forest are 
based on the availability of perennial vegetation, which varies based on the ecosystem. Livestock 
grazing allotments within the central portion of the forest are made up primarily of high-elevation 
systems that range in elevation from 6,000 to 9,500 feet. The high elevation generally results in 
higher annual precipitation levels than are received in the southern portion of the forest. The 
average precipitation rate varies from 18 to 25 inches per year. Precipitation is primarily received 
during two periods−summer and winter. The summer period (July through September) is typically 
characterized by localized high-intensity, short-duration thunderstorms. The winter period 
(October through March) is characterized by frontal activity which generally results in 
widespread snow. The higher precipitation levels result in higher forage production which allows 
for greater livestock stocking rates across these allotments.  

The northern and southern portions of the forest occur at lower elevations that range from 3,000 
to 7,400 feet. The precipitation rate varies from 8 to 15 inches per year. Again, precipitation is 
primarily received during two periods−summer and winter. The summer precipitation is similar to 
the central portion of the forest and the winter precipitation is characterized by frontal activity 
which generally results in widespread gentle rains and occasional snow. There are PNVTs 
dominated by piñon and juniper trees at elevations higher than 4,200 feet; while the lower 
elevation consists of semidesert grasslands and desert shrub communities (USDA Forest Service 
2009). The lower precipitation levels generally result in lower forage production which results in 
lower stocking rates for allotments located in the lower elevation portions of the forest. 

Of the 41 allotments on the Coconino NF, 35 are active, 3 are vacant (Lake Mary, Ike’s 
Backbone, and Buck Springs), and 3 have been temporarily closed (Boynton, Sedona, and Horse 
Mesa). The forest also has permitted use for two driveways. Since the inception of the 1987 plan, 
the Buck Springs and Walnut Canyon Allotments have had portions of their acres permanently 
closed from livestock grazing by decision based on resource protection. In addition, acres 
associated with the Walnut Canyon National Monument were closed by Federal legislative action. 
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A total of 33,173 acres of land has been permanently closed since the 1987 plan was approved 
(table 157). 

Table 157. Portions of allotments permanently removed from grazing 

Allotment Area  
(Acres) 

Date of 
Decision Notes 

Buck Springs 24,120 8/18/2003 The record of decision closed the southern pastures that 
include headwater meadows and shallow drainages 
removed from grazing. This is included in acreage figure 
above for areas not within allotments. The reason for 
removing the pastures is to protect sensitive meadows and 
habitat for the Little Colorado spinedace (listed as 
endangered under the Endangered Species Act). These 
areas are no longer part of the allotment. 

Walnut Canyon 7,397 7/28/2006 The South Newman, Walnut, and West Walnut Pastures 
were permanently closed to grazing. This was due to lack 
of water for livestock in two of the pastures and a need for 
protection of Newman Canyon. 

Walnut Canyon NM 1,656 November 
1996 

Legislative action, section 206 of Public Law 104-333 

Total 33,173  

Currently 30 livestock permittees hold term grazing permits on the Coconino NF: 28 cattle 
operators and 2 sheep operators. Some permittees operate on more than one allotment. The Lake 
Mary, Ike’s Backbone, and Buck Springs Allotments are available for grazing, but are currently 
vacant because the term grazing permits were waived back to the Forest Service. A vacant 
allotment has zero permitted head months assigned to it, but can be reauthorized at a later date 
with appropriate site-specific environmental analysis. For the three vacant allotments on the 
forest, no term grazing permits are issued and, as a result, there are no permitted livestock 
numbers (zero head months). However, the forest may authorize temporary livestock use of these 
allotments if resource conditions on another forest allotment preclude livestock use (e.g., 
wildfire). A portion, or all, of the current vacant allotments may be returned to active status and a 
term grazing permit issued. 

Current Management 
Since the inception of the 1987 plan, there have been numerous changes in and around the 
Coconino NF; primarily in the form of population increases in the communities within and 
surrounding the forest. A direct result of the increasing population has been a substantial increase 
in recreational use of NFS lands especially for off–highway-vehicle use. This has created 
conflicts with livestock grazing; especially in the southern portion of the forest planning area. 
Due to population encroachment from communities, adjustments had to be made to livestock 
grazing systems or rotations to compensate for the increased demand and general public 
interactions with livestock and livestock improvements. Also, increased off-highway vehicle and 
recreational uses such as camping, hunting, and hiking have resulted in additional disturbances to 
rangelands, which require further analysis to determine their effects on rangeland health.  
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Allotment evaluation analyses are conducted to determine if the desired conditions as set forth in 
the 1987 plan are being achieved. Also, a determination is made to evaluate if current livestock 
management is maintaining or progressing toward achieving desired conditions and if current 
livestock management is a significant factor in failing to achieve the desired conditions. Coconino 
NF rangeland specialists and other qualified resource personnel make regular site visits to grazing 
allotments to ensure compliance with the terms and conditions of the term grazing permit. 

Environmental Consequences 
The ability to carry out livestock operations and to manage range improvements may be 
qualitatively changed in areas remaining available for grazing through competition or conflict 
with other resource users (e.g., mineral development, recreation, and wildlife), through reductions 
in motorized access to an area, or through the need to properly protect other resources such as 
soils, vegetation, and wildlife habitat. We cannot estimate the effects to areas available for 
grazing or head months because adequate information is not available to estimate their magnitude 
and scale. However, we can describe what the outcomes would be where these impacts might 
occur. Even though the permitted numbers in these areas would remain the same, the mode of 
transportation and tools used for maintenance associated with range management may change, 
and, as a result, the cost of such activities may be altered. 

For some alternatives, plan components and special area recommendations result in changes to 
the livestock grazing program that indirectly affect the risk of uncharacteristic fire on the 
landscape, conflicts with recreation, wildlife habitat, water quantity, soil condition, and riparian 
function.22 

Common to All Alternatives 
Under all alternatives, livestock grazing on the Coconino NF would potentially be affected by 
other Forest Service activities, such as vegetation treatments, prescribed burning, recreation, 
lands exchange, travel management, noxious and invasive weed management, and special 
designations. Potential consequences to livestock grazing and their effects to other activities, 
infrastructure, and resources on the landscape are summarized below. As a result, under all 
alternatives, adjustments in season of grazing, grazing intensity, kind and class of livestock, or 
type of grazing system could be necessary. 

Implementation of the policies for grazing administration would be in accordance with the Forest 
Service Manual 2200: Range Management, and other policy and regulation. Rangeland 
assessments would continue under all four alternatives at the allotment scale to determine if the 
desired conditions are being achieved or moved toward. However, the mode of transportation 
used to carry out these assessments and monitoring may vary by alternative because of 
restrictions on the use of motorized vehicles which vary by alternative. During the administration 
and/or monitoring, if we determine that the allotment is not moving toward desired conditions, 
                                                      
22 These effects are also discussed in the “Aquatic Systems,” “Soil,” “Vegetation and Fire,” “Wildlife,” “Aquatic,” and 
“Botanical Species,” “Recreation, Special Areas, and Lands” and “Special Uses” sections of the DEIS. Impacts to the 
local economy that result from differences between alternatives for livestock grazing are discussed under the 
“Socioeconomic” analysis but the financial feasibility of methods for implementing forest plan alternatives is discussed 
in this section. 
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grazing management practices and/or the current levels of the grazing use would be modified in 
cooperation with the permittee and a strategy would be implemented using adaptive management 
to restore the area to desired conditions. These policies allow for desired conditions for 
vegetation, soil, and water resources to be maintained or enhanced under all alternatives. 

Lands and Realty. Between 1987 and 2010, the forest increased in acreage by 34,460 acres 
through various land adjustment processes. It is anticipated that over the next 10 to 15 years, there 
would be a net increase of land acreage, although at a much smaller scale than in the previous 
plan’s time period. Acquisition of land would occur as funding and willing sellers or cooperators 
are present and consistent with the desired objectives. It is anticipated that community needs and 
other land adjustment cases would result in conveyance of NFS land adjacent to private lands 
throughout the life of the plan. 

Adjustments of affected livestock grazing allotments could occur if additional lands which would 
meet the suitability/capability criteria would become available. Changes to livestock grazing 
could include one or more of the following actions: increase in stocking levels, distribution of 
livestock to other areas; a longer grazing period; a change in livestock management practices 
(e.g., water hauling, fencing, and water development) or no changes in grazing management 
practices. This variable is expected to have the same results across all alternatives because the 
rate of conveyance of lands to the Forest Service is based on budgets and willing sellers more so 
than the forest plan.  

Recreation. Increasing recreational demand would likely occur forestwide over the life of the 
plan to create new conflicts with livestock grazing. The fastest growth is anticipated in the 
southern portion of the forest, where the population growth would drive recreation demand and 
there is an abundance of underutilized recreation opportunities. There would, however, be a 
decrease in cross-country motorized use forestwide with the implementation of the motor vehicle 
use map, which restricts motorized travel to designated roads, trails, and areas (see the 
“Recreation” section). With the development of additional bike trails, equestrian trails, and/or 
motorized trails, there may be increased human encroachment into active grazing allotments on 
and around these areas. And, increased interaction of livestock with the public could also result in 
gates being left open, fences being broken or removed, which could result in livestock grazing at 
times or places other than specified in the permit, the annual operating instructions or on the 
annual bill for collection.  

Implementation of the Travel Management Rule in 2012 has reduced the areas open to cross-
country travel. This reduction is expected to result in substantially fewer conflicts between 
motorized recreation and livestock grazing than prior management at the forestwide scale. All 
alternatives are expected to result in levels of public motorized vehicle access that are similar to 
or less than the post-2012 level of access on a forestwide scale, but may result in changes in the 
distribution of motor vehicle roads and trails across the landscape. For example, alternative C 
would reduce motor vehicle access in areas recommended for wilderness designation and in those 
that are proposed for wildlife habitat management area direction. However, this direction in 
alternative C would not prevent increases in use in other parts of the forest per the recreation 
opportunity setting and resource management concerns (see the “Recreation” section for more 
details). As a result, under all alternatives, grazing–motorized vehicle conflicts would be reduced 
forestwide based on the reduction of recreational access, but may increase or decrease further 
depending on the distribution of uses under the alternative. Under all alternatives, permittees 
would continue to follow stipulations in their permit regarding cross-county motorized travel and 
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use of administrative roads. However, future decisions, including the forest plan revision and 
renewal of term grazing permits, may impact the areas where administrative use of motor 
vehicles may occur. These decisions would be a process independent of changes to the motor 
vehicle use map, which only limits motor vehicle travel by the general public. 

Geology and Mineral Extraction. Currently, there are low levels of mineral development within 
the Coconino NF. In the foreseeable future, there is potential for further mineral development 
(gravel pits, cinders, crushed basalt, and landscape rock), but it is not expected to vary by 
alternative because the demand is low enough that it is unlikely to exhaust available resources 
under any alternative. Therefore, restrictions of related activities would not affect the occurrence 
of mineral extraction on the forest. The potential impacts to livestock grazing could involve 
removal of vegetation, limited access on some roads, gate issues in existing fences, increased 
vehicle traffic, and modification of grazing management. Reclamation would restore vegetation 
in most cases when mineral operations conclude, but there could be some irretrievable loss of 
rangeland or a change in vegetation communities. Site-specific analysis and best management 
practices would provide further mitigation and protection of range sites. 

Renewable Energy. Under all alternatives, development of renewable energy would be allowed 
except where wilderness (alternatives B and C) or wildlife habitat management areas (alternative 
C) are recommended and where effects to scenery, wildlife, and other physical resources cannot 
be adequately mitigated to meet desired conditions and guidelines. Such development may, to a 
limited degree, conflict with current livestock grazing. These conflicts may include removal of 
specific facility areas from grazing, construction of access roads and utility rights-of-way, and 
increased vehicle traffic in remote areas. Typically, grazing is compatible with wind energy 
production sites once the construction phase is completed. Its compatibility with solar energy 
production is less certain. Although some surface disturbances and vegetation removal may result 
from renewable energy development, such disturbances generally would be limited in magnitude 
and extent by resource considerations such as wildlife or because of scenic resource concerns. 
Thus, we expect impacts to livestock grazing from such development to be limited, but it is 
difficult to estimate without any concrete proposals to evaluate. Impacts associated with these 
activities would be mitigated to the extent practicable through management practices. 

Invasive Weed Management. The spread of invasive weeds into grazing allotments could result 
in the temporary closure of affected grazing lands to expedite treatment and eradication measures. 
Increased abundance of invasive weeds would reduce the quality of native (including rare plant) 
habitat by displacing native species, altering nutrient and fire cycles, degrading soil structure, and 
decreasing the quality and availability of forage for livestock and wildlife (Mack et al. 2000). 
Livestock grazing may be used to reduce invasive weed infestations and their impacts. 

Research Natural Areas. There are four existing and two proposed research natural areas within 
the Coconino NF planning area; however, as GA Pearson Research Natural Area is located within 
Fort Valley Experiment Forest, it is outside of Coconino NF authority in the forest plan. The San 
Francisco Peaks Research Natural Area (1,010 acres) is located in alpine tundra and is not 
suitable or capable for livestock grazing because of the recent allotment decision and due to steep 
slopes greater than 40 percent and production that is less than100 pounds per acre. The remaining 
research natural areas are suitable for livestock grazing, but have limited effects to grazing 
management because of the reasons described below: 
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• Oak Creek Research Natural Area (1,853 acres) and Casner Canyon Research Natural 
Area (609 acres) are located within the Sedona Allotment. No grazing occurs within this 
allotment because it was temporarily closed to livestock grazing in 1998, and the term 
grazing permit was canceled. There are no plans to re-issue a term grazing permit for the 
Sedona Allotment; however, the final determination would be based on a site-specific 
decision. The area is also inaccessible to livestock because of naturally occurring 
topographical features in the area.  

• Rocky Gulch Proposed Research Natural Area (926 acres) is part of the Apache Maid 
Allotment. Livestock grazing occurs at a low intensity because of extensive historical 
vegetative experimentation in the watershed. Under all alternatives, livestock grazing 
would likely continue at close to current levels. 

• West Clear Creek Proposed Research Natural Area (769 acres in alternative A and 1,007 
acres in alternatives B, C, and D) is located entirely within the West Clear Creek 
Wilderness. Livestock use is slight to nonexistent because of naturally occurring 
topographical features that limit livestock’s access to the slopes and canyon bottom. 

As a result, research natural area designations under all alternatives would not result in a change 
in current livestock grazing. 

Alternative A 
Under alternative A, approximately 1.61 million acres would remain available for livestock 
grazing except for the 33,176 acres that were previously closed to grazing. Livestock use within 
the research natural areas is very light to nonexistent and would be expected to remain largely 
unchanged. 

The plan direction for livestock grazing under alternative A is outdated and, for the most part, 
does not provide clear direction including desired condition or plan objectives to maintain or 
restore rangelands toward properly functioning or desired conditions. Alternative A describes a 
level of grazing management intensity (A through E) but this system doesn’t tie to desired 
conditions in the management of range resources, including vegetative desired conditions. The 
plan also identifies use levels that are outdated and are always trumped by more site-specific 
information and monitoring. Guidelines in the amendment to incorporate the Mexican spotted 
owl recovery plan use a range condition classification system that is no longer used by the Forest 
Service and often are trumped by site-specific data as well. This results in an outdated approach 
that hinders the implementation of adaptive management strategies through site-specific 
environmental analysis, which includes consideration of such things as new range improvement 
projects, authorized season of use or kinds of livestock, and changes in the amount and kinds of 
forage permanently available. Also, the Flagstaff-Lake Mary Area and Sedona Area plan 
amendments did not clearly define how intensity and use levels would apply within these 
management areas.  

Alternative A requires that we conduct production/utilization surveys every 9 to 13 years. The 
Forest Service no longer uses or conducts production/utilization surveys as defined in the old 
handbook. However, the Forest Service regularly (multiple times a year) monitors utilization and 
forage production. Forage production studies are conducted prior to allotment NEPA.  

Alternative A requires the assignment of permitted use and capacity only to those lands identified 
as full capacity, which creates confusion because the forest also makes a site-specific capacity 
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call at the project level. Also, since 1999, the Forest Service no longer uses the terms full 
“capacity,” potential “capacity,” and no “capacity.” The appropriate terminology is now full 
“capability,” potential “capability,” and no “capability.” 

While existing law, regulation, and policy provide direction for managing livestock grazing, the 
lack of comprehensive desired conditions and resulting vagueness of what desired conditions to 
manage for under alternative A could result in management of livestock grazing that does not 
consider vegetative desired conditions as fully as alternatives B, C, and D. 

Alternative A does not have plan objectives or has objectives but they are not reasonable to 
accomplish under current budgets for soil and riparian treatments, road removal, and wildlife 
restoration, and would likely not result in substantial improvement of watersheds that are not in 
properly functioning condition. In the long term, this would result in fewer acres with improved 
ecological health, vegetation resilience, and overall improved forage quality. Fuels would 
continue to accumulate in untreated areas, and the probability of major, uncontrollable, stand-
replacing fire events would remain. This would result in greater areas being unavailable for 
livestock grazing during emergency stabilization and rehabilitation efforts.  

Grazing would continue to be authorized on allotments determined to be meeting or progressing 
toward achieving desired conditions. The smaller number of acres treated under vegetation and 
fire management in alternative A would continue to result in reduced understory in those potential 
natural vegetation types (PNVT) with dense tree cover because there would be more shade. With 
reduced sunlight reaching the understory, abundance of grasses and forbs would not improve as 
quickly as it would in other alternatives. 

Alternative B 
Under alternative B, acres available for livestock grazing and head months permitted would be 
the same as alternative A. The cost of livestock grazing operations for the Forest Service and the 
permittees would be slightly higher due to an increase in wilderness acres recommended, because 
the process for approving motor vehicle use for grazing in wilderness requires more paperwork 
and time. The difference is unlikely to make any of the allotments economically infeasible to 
continue operating. 

The guidelines under alternative B would aid in managing livestock grazing. Alternative B places 
more emphasis on desired conditions for livestock grazing than alternative A. As grazing 
allotments are evaluated under this alternative, managers would have clearer plan components for 
developing allotment management plans through the site-specific environmental analysis process. 
These environmental analyses are typically completed at the allotment level and may include 
consideration of new range improvement projects, authorized season of use or type of livestock, 
and changes in the amount and type of forage permanently available for livestock use. This 
alternative would also aid in determining current and future range conditions by providing land 
managers with updated livestock grazing desired conditions. 

Vegetation. The areas identified for potential vegetation treatments in vegetation objectives under 
alternative B have the potential to treat more acres than are currently being implemented under 
alternative A. The positive impacts to livestock grazing of the proposed treatments would be the 
long-term effects of an increase in forage production, which would aid in better livestock 
distribution through increased forage availability. When more forage is available, authorized 
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livestock numbers will be less susceptible to annual fluctuations and provide a more consistent 
stocking level for the permittees. Additionally, with more forage available, the forage utilization 
levels from authorized/permitted livestock use will decline. The proposed revised plan is 
proposing to thin 50,000 to 260,050 acres of ponderosa pine cover based on approximately 
600,000 acres of manageable timber land and to treat 1,000 to 10,000 acres of Piñon-Juniper with 
Grass during the 10 years following plan approval. It also proposes treatments in other vegetation 
types, but Ponderosa Pine and Piñon-Juniper with Grass would most affect livestock grazing 
forestwide because of their wide distribution, and reducing their departure from desired 
conditions would have the largest relative increase in understory abundance. 

A negative effect to livestock grazing from vegetation conditions projected under alternative B 
would be the short-term changes to livestock use as a result of increasing the amount of 
vegetation treatments for most PNVTs across the forest. Treatment areas or portions of allotments 
may be unavailable until activities such as the mechanical treatments and prescribed fire are 
concluded. Livestock grazing use could be authorized on other areas of the allotment or in vacant 
or nonuse allotments temporarily and not require reductions in stocking levels. The overall effects 
would enhance available forage on a long-term basis, as the increasing forage productivity on 
treated areas offsets and later exceeds future incremental reductions associated with projects 
implemented under the plan. Vegetation treatments and protection of freshly seeded areas also 
could temporarily affect grazing on substantial areas during the treatment process, but it is 
expected that increased forage production on previously treated areas would offset temporary 
reductions in those allotments. It is uncertain how frequently vacant pastures would need to be 
used as landscape-scale restoration projects are implemented, so effects to these areas cannot be 
estimated except at the site-specific level. Alternative B would be positive for range resources in 
the long term due to increased herbaceous production, which would aid in livestock distribution 
and decreased competition for available forage. 

Fire Management. Forestwide, wildfire, prescribed fire, and other tools would be used to the 
greatest extent practical to restore fire-adapted ecosystems under the proposed revised plan. The 
proposed revised plan has plan objectives to treat at least 3,750 acres every 10 years by 
prescribed fire or through wildfire with resource objectives in Piñon-Juniper Evergreen Shrub and 
Piñon-Juniper with Grass. It would also do this for 135,000 to 300,000 acres every 10 years in 
ponderosa pine and mixed conifer forests. Short term livestock grazing use on treatment areas 
would be temporarily displaced during treatment as described under “Vegetation” and emergency 
stabilization and rehabilitation efforts. Long term livestock grazing opportunities would improve 
in treatment areas. Restoration of vegetation resilience and return to historical fire regimes would 
reduce future impacts to livestock grazing when prescribed fires and wildfires occur within their 
range of historic variability, which is more likely to occur under alternative B than alternative A. 

Special Area Designations. The Cottonwood Basin Fumeroles Geological Area preserves a 
unique and interesting geologic landscape that occurs within the Teepee Pasture of the Hackberry 
Allotment. The Teepee pasture is 524 acres and is deferred from grazing for 10 years by the range 
allotment decision in February 2010 to protect geological and botanical resources and springs in 
the area. The designation of the geological area may require that additional mitigations, such as 
fencing, be implemented to prevent trampling of the fumeroles features, if grazing were to be 
reauthorized in this pasture after 2020 under alternative B. As a result, management of this 
pasture would have reduced impacts to geological resources compared to a similar decision under 
alternative A. Because of the need to mitigate effects to geological resources, reauthorizing 
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grazing in the Teepee Pasture may have reduced area available for grazing and correspondingly 
reduced numbers or altered timing of grazing, when compared with pre-2010 management. 

Recommended Wilderness Areas. Three new wilderness areas are being recommended as part 
of alternative B. One is an extension of the existing Strawberry Crater Wilderness, the second 
(Davey’s) is an extension of the Fossil Springs Wilderness, and the third would be a new Walker 
Mountain wilderness (appendix B). Livestock grazing occurring before designation would 
continue under current livestock management plans, including the implementation of a new 
pipeline and fencing in the southern portion of Walker Mountain. Existing range improvements 
would continue to be maintained to aid in livestock distribution and management that is 
compatible with maintaining the natural character of these areas. Strawberry Crater recommended 
wilderness is not part of an active pasture and range improvements inside the pasture would need 
to be reconstructed before grazing could be reintroduced. In Walker Mountain and Davey’s, most 
of the range improvements are located close to the boundaries, so their continued maintenance is 
unlikely to impact the areas’ wilderness character significantly. Motorized access to existing 
range improvements for maintenance in recommended wilderness would not be permitted to 
expand or to use motorized vehicles in a way that increases their impact to wilderness character. 
As a result, receiving permission to access these facilities by motor vehicle may require an 
additional analysis of the effects to wilderness character for the allotment. These requirements 
would not eliminate the use of motor vehicles by permittees; it is very likely that where past use 
has been permitted, it would be able to continue. However, new structures and cross-country 
motorized travel within recommended wilderness would be more limited in alternative B than in 
the alternatives where these areas are not recommended. Any new structures needed for allotment 
management would be located outside of recommended wilderness unless the facility’s future 
maintenance of the facility can be done using the Congressional Grazing Guidelines in FSM 
2323.22. If these areas were eventually designated as wilderness, motorized access would be 
further limited. These limitations may result in the Forest Service and permittee using 
nonmotorized methods of maintaining smaller structures such as fencing, where possible. It is 
likely that unscheduled maintenance, such as repair and maintenance of watering facilities, 
following an emergency such as a flood or wildfire, would continue using motorized and 
mechanized equipment within already impacted areas or routes that minimize the amount of new 
impacts. 

Fire and other natural disturbances would continue to maintain the wilderness character of the 
area. Active vegetation management and off-road travel would be limited. Motor vehicle use 
would be allowed; however, because recommended wilderness areas are not suitable for new 
temporary or permanent road construction, the type of equipment used for maintenance in the 
future may change based on site-specific conditions. Areas could still trend toward desired 
conditions for their associated vegetation types if the fire regime is maintained through wildfire. 
Treatment of invasive plant species that unfavorably alter range conditions could also be 
managed, because invasive plants are considered a threat to the area’s wilderness character when 
they pose a risk to the structure, function, or composition of the native plant communities. 

Alternative C 
Effects to grazing management and range allotments would be the same under alternative C as 
alternative B, except for the establishment of 8 new wildlife habitat management areas and 13 
recommended wilderness areas (including the 3 recommended wilderness areas listed in 
alternative B). Guidelines associated with some of the wildlife habitat management areas would 
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reduce public motorized access, which would reduce conflicts between recreation and grazing in 
these areas. Like alternative B, recommended wilderness areas would require additional analysis 
that takes into account protection of wilderness character for any expansions of motorized access 
related to range management. Effects of the additional recommended wilderness areas in this 
alternative, for the most part, would be similar to alternative B, but they would apply to a larger 
area. Effects of other special area designations in this alternative, for the most part, would be 
similar to alternative B, but they would apply to a larger area.  

Special Area Designations: Livestock grazing would be restricted in all the research natural 
areas unless grazing supports or would not affect the area’s research purpose. This would only 
have a minor effect on livestock grazing on two research natural areas— Rocky Gulch and West 
Clear Creek. Both areas only have slight to no livestock grazing and would, therefore, have no 
effect on any of the currently allocated head months in these allotments. This guideline may result 
in the need for some additional fencing within the relevant allotments, but because of the canyon 
topography of both areas, this need is expected to be minimized by using existing topographical 
features to limit cattle access to these research natural areas. 

The Cottonwood Basin Fumeroles Geological and Botanical Area (an expanded version of the 
special area in alternative B) would preserve a unique and interesting geologic landscape that 
occurs within the Teepee Pasture of the Hackberry Allotment and the botanical diversity that the 
geology and associated springs support. This alternative proposes an expansion of the geological 
area from alternative B to 1,633 acres in size and an additional designation as a botanical area. 
This additional designation and expansion of the area would reduce suitable range by 1,100 acres 
that are suitable under alternatives A, B, and D. The plan direction for this area concerning 
livestock grazing is the same for alternatives B and C. This may result in reduced area available 
for grazing, reduced numbers, or altered timing of grazing within the Teepee Pasture when 
compared with pre-2010 management.  

Recommended Wilderness Areas: Alternative C recommends 13 new wilderness areas (10 in 
addition to the ones considered as part of alternative B). Livestock grazing that is occurring 
before designation would continue under current livestock management plans. Existing range 
improvements would continue to be maintained to aid in livestock distribution and would be 
managed compatible with maintaining the natural character of these areas similar to the manner 
described for alternative B. However, under alternative C, the area where these limitations would 
be applied and the number of structures that they would apply to would be much larger than in 
alternative B. There limitations would also affect more permits under this alternative. For the 
Abineau, Davey’s, Walker Mountain, Strawberry Crater, East Clear Creek, and Barbershop 
recommended wilderness areas, these additional administrative hurdles are unlikely to impact the 
ability to manage grazing in the associated allotments, because these areas have few range 
improvements or range improvements located in areas that would be easily accessible. Therefore, 
their maintenance would not impact wilderness character significantly. Some of these 
recommended wilderness areas also have little to no current grazing occurring because of the 
topography or the terms of the current permit.  

Management of the allotment associated with Railroad Draw would be impacted because the site 
could no longer be used for motorized dispersed camping associated with managing sheep if the 
area is designated. Use of the site in the interim between wilderness recommendation and 
designation would be dependent on the effects of this activity to the area’s wilderness character. 
There are other locations nearby where the recreational vehicles used for the sheep camp could be 
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located, but they would be farther away from some areas used by the sheep and would require 
additional travel on foot or by horseback to provide the same level of grazing management 
required by the permit. 

The major impact to allotments that overlap Hackberry, Cimarron-Boulder, Tin Can, Black 
Mountain, and Cedar Bench recommended wilderness would be the magnitude of maintenance 
needs for watering facilities and fences, which is much greater than in the recommended 
wilderness in alternative B. Maintenance for these structures would require additional analysis on 
the impacts of the related motorized access and maintenance practices on wilderness character, 
when the environmental analysis for these allotments is updated. In most cases, maintenance of 
existing facilities should be allowed to continue but cross-country travel would be minimized. If 
the guidelines for recommended wilderness require changing grazing practices outlined in the 
annual operating instructions, this would be determined on a site-specific basis.  

Hackberry and Cimarron-Boulder are the two areas recommended under this alternative with the 
most range improvements. Hackberry has 29 watering facilities within the recommended 
wilderness and dozens of miles of fences. For Cimarron-Boulder, which has 18 watering 
facilities, the needs would be similar. This would result in regular use of mechanized equipment 
within the recommended wilderness and would negatively impact the wilderness experience of 
visitors. Tin Can, Black Mountain, and Cedar Bench all have several watering facilities within 
them that would require the same steps to ensure proper maintenance, but the magnitude and 
frequency of the effects would be much less than for Hackberry and Cimarron-Boulder, because 
they have half as many or fewer improvements. 

The restrictions on new improvements and on maintenance of existing improvements are not 
expected to have a measureable effect on acres of available forage or the animal unit months 
permitted in these allotments. They would only qualitatively change allotment management and 
may prevent the expansion of such facilities within recommended wilderness. 

Wildlife Habitat Management Areas: The programmatic analysis completed for plan revision 
would not be sufficient to authorize many of the actions required to implement alternative C and, 
therefore, additional site-specific environmental analysis would be required to implement the 
motor vehicle closures. Motorized restriction for the public would decrease recreation–grazing 
conflicts. Permittee access to structures and access for the purpose of carrying out allotment 
management would not be affected by this alternative. 

The Knoll Lake Wildlife Habitat Management Area is already closed to livestock grazing until 
2019 by the Buck Springs Allotment decision. Therefore, alternative C plan direction restricting 
motorized vehicle use for this wildlife habitat management area would not affect range activities 
differently than other alternatives. If the Forest Service re-authorized grazing in the Buck Springs 
Allotment after 2019, then the effects from restrictions on public motorized vehicle access would 
benefit the operations. 

Alternative D 
Under alternative D, there would be no changes from the effects from alternative B, the proposed 
plan, as they relate to livestock grazing on the forest. This alternative, however, proposes no new 
wilderness area designations. Therefore, livestock operations on allotments that overlapped with 
recommended wilderness under alternative B would continue as under alternative A.  
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Cumulative Effects 
The spatial boundary for this analysis is lands outside the Coconino NF that are grazed by 
permittees within Coconino, Yavapai, and Gila Counties. The temporal boundary for the analysis 
is 1980 to 2030. Historic mining and land use practices before this timeframe altered soil and 
range conditions such that some locations are in unsatisfactory condition relative to PNVT 
desired conditions, and the conditions are expected to persist for the life of the revised plan. 
These conditions stabilized and permitted livestock were reduced accordingly in the late 1970s 
and early 1980s. 

The primary past actions that have affected vegetation resources and, thereby, current livestock 
grazing in the planning area are timber harvest, wildland fires, fire suppression, and grazing 
practices that have contributed to the current ecological conditions. Present and reasonably 
foreseeable actions affecting livestock grazing are mainly those that reduce the areas available for 
grazing or the level of forage production on those areas. Key examples include drought 
conditions, wildland fires, and special designations that restrict grazing. Alternative A does not 
directly address the impacts of these influences on forage available. Alternatives B and D 
influence these trends by somewhat increasing the number of special area designations and doing 
more to increase the long-term structure, composition, and function of the PNVTs which, in turn, 
allows for a more resilient ecosystem and a better source of forage for livestock than alternative 
A. The increase in special area designations is not expected to alter the grazing management 
practices to the extent that alternative C does. Alternative C would do the most to increase special 
area designations that restrict grazing and vegetation treatments and, therefore, would push the 
trends of uncharacteristic fire that would increase the risk of type conversion and introduction of 
invasive plants that may not be palatable to livestock. It would also increase the overstory 
vegetation in PNVTs such as Ponderosa Pine and Piñon-Juniper with Grass that are trending away 
from desired conditions.  

The main human-caused surface disturbance from past actions is that population growth in 
Arizona has driven rapid conversion of agricultural lands to residential development. As the 
economics have shifted to increase the value of property for private housing rather than 
agricultural uses, base properties across the three-county area have been converted to ranchettes 
and other low-density developments that have higher water use and are less able to support 
ecologically desired conditions. Conversion of base properties to residential development also 
results in increased water use and could reduce water available for natural systems by increasing 
the amount of pumping or diversions. All alternatives do not change the economics that drive this 
land conversion trend, but they would sustain the current level of grazing in order to support base 
properties being conserved in a more open and natural condition. 

Alternative C would affect game and wildlife management by reducing the potential to increase 
number and distribution of water sources in recommended wilderness. The Arizona Game and 
Fish Department or U.S. Fish and Wildlife Service may want to maintain some of the waters that 
can be accessed by motorized vehicle in recommended wilderness. As a result, wildlife will 
become more dependent on water sources related to grazing operations in these areas.  

Allotment planning for the Windmill West grazing allotment is underway. The final allotment 
decision could result in closing about 32,000 acres to grazing. These acres have not been grazed 
for about 15 years. This decision would adjust the number of acres suitable for grazing on the 
forest. 
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Socioeconomic Analysis 
The study area offers a diverse mix of people, locations, activities, and attractions that contribute 
to the social and economic context around the Coconino NF. The Coconino NF extends into three 
counties—Coconino, Gila, and Yavapai (figure 11). However, less than one-third of 1 percent of 
the Coconino NF is in Gila County. As a result, Gila County would not be included in the social 
and economic analysis study area. In addition, Maricopa County would be included in the study 
area due to the social and economic linkages between residents of Maricopa County (particularly 
the Phoenix metropolitan area) and the Coconino NF. A number of day-use recreation visits 
originate in Maricopa County and firms in the county process materials from the Coconino NF 
(e.g., timber and minerals). The size of Maricopa County could easily dominate the data. 
Therefore, to the extent practicable, social and economy data would be presented in a 
disaggregated (county-level) form.  

The study area includes all or part of tribal lands and reservations belonging to the following 
American Indian tribes: Navajo Nation, Hopi Tribe, Hualapai Tribe, Havasupai Tribe, Kaibab-
Paiute Tribe, Yavapai-Prescott Tribe, Yavapai-Apache Nation Tribe, Fort McDowell Yavapai 
Nation, Salt River Pima-Maricopa Indian Community, Gila River Indian Community, and Tohono 
O’odham Nation.  

Flagstaff, surrounded by vast ponderosa pine forests of the Coconino NF and nearby Kaibab 
National Forest and windswept mesas of the Navajo and Hopi Reservations, is the largest city in 
northern Arizona, and serves as a governmental, educational, cultural, recreational, and 
commercial center of activity in northern Arizona. Several national monuments, a historic 
downtown, the Lowell Observatory, the Museum of Northern Arizona, and Riordan State Park 
offer various activities and learning opportunities. Northern Arizona University and Coconino 
Community College are both located in Flagstaff and provide educational opportunities for 
students of all ages. Due to its high elevation, the city offers a markedly cooler climate than other 
cities in the State, in part accounting for the high rate of second homes in Flagstaff.  

The internationally known Grand Canyon National Park is within the study area and brings 
significant numbers of tourists directly through the Coconino NF as they travel to and from the 
Grand Canyon and surrounding attractions. Sedona, which lies within the Red Rock Ranger 
District of the Coconino NF, provides warmer climates and strikingly different scenery, with its 
famous red rock country and Oak Creek Canyon. Cultural, commercial, and recreational 
opportunities abound in this southwestern region of the Coconino NF.  

Phoenix, the capital of Arizona, is the most populous city in the State and the sixth most populous 
in the Nation. The climate is hot and arid, with extreme temperatures in the summer and milder 
temperatures in the winter season. As the hub of the rapidly growing southwest region, Phoenix is 
a governmental, commercial, industrial, technological, and cultural center and offers all of the 
amenities common to a city of its size. The Coconino NF and other parts of northern Arizona 
provide cool summer retreats within a 2-hour drive from Phoenix (figure 11). 
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Figure 11. Vicinity map of the Coconino National Forest 
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Affected Environment 
Existing social and economic conditions are necessary to establish the baseline from which to 
estimate potential consequences of forest management actions. The following section analyzes 
the current conditions and trends related to the social and economic environment of the planning 
area, including: population and demographic changes, potential environmental justice 
populations, and local economic conditions. 

Population and Demographics 
This section highlights population and demographic trends in the study area. Population is an 
important consideration in managing natural resources. In particular, population structure (size, 
composition, density, etc.) and population dynamics (how the structure changes over time) are 
essential to describing the consequences of forest management and planning on a social 
environment (Seesholtz et al. 2004). Population increases may lead to conflicts over land use, 
travel management, recreation activities, and values. These are conflicts that Forest Service 
managers attempt to balance when making management decisions. 

Population Growth 
The study area is home to 4,162,571 people (U.S. Census Bureau 2010). Table 158 displays 
population data for the counties, State, and Nation in 1990, 2000, and 2010. 

Table 158. Population change: 1990 to 2000 and 2000 to 2010 

Area 1990 2000 Growth,  
1990−2000 2010 Growth,  

2000−2010 

Coconino County 96,591 116,320 20.4% 134,421 15.6% 

Maricopa County 2,122,101 3,072,149 44.8% 3,817,117 24.2% 

Yavapai County 107,714 167,517 55.5% 211,033 26.0% 

Study Area Total 2,326,406 3,355,986 44.3% 4,162,571 24.0% 

Arizona 3,665,228 5,130,632 40.0% 6,392,017 24.6% 

United States 248,709,873 281,421,906 13.2% 308,745,538 9.7% 
Source: U.S. Census Bureau, 1990, 2000, and 2010 

Maricopa County is by far the largest county in the study area, and it alone accounts for 
approximately 60 percent of Arizona’s population. As a result, the study area totals are dominated 
by Maricopa County. These data highlight the importance of presenting socioeconomic 
information at a county level; otherwise, the inclusion of Maricopa County could mask 
substantial changes in other counties.  

The study area population growth rate mirrored Arizona’s population growth rate between 1990 
and 2010. However, the growth rates during this time varied among study area counties. The 
population in Maricopa and Yavapai Counties grew at approximately double the rate of Coconino 
County. Regardless, all study area counties surpassed the national population growth rate in 1990 
to 2000 and 2000 to 2010. 
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Rapid population growth may signal expanding economic opportunities and/or desirable 
amenities. Much of Coconino, Maricopa, and Yavapai Counties are occupied by protected Federal 
lands. National Forest System and Bureau of Land Management lands provide natural amenities 
and employment opportunities for area residents.  

Population Density 
Population density can serve as an indicator of a number of socioeconomic factors of interest—
urbanization, availability of open space, socioeconomic diversity, and civic infrastructure (Horne 
and Hayes 1999). More densely populated areas are generally more urban, diverse, and offer 
better access to infrastructure. In contrast, less densely populated areas provide more open space, 
which may offer natural amenity values to residents and visitors. Table 159 displays the number 
of people per square mile for each of the counties of interest. 

Table 159. Population density 

Area People per Square Mile 

Coconino County 7.2 

Maricopa County 414.8 

Yavapai County 26.0 

Arizona 56.3 

United States 86.6 
Source: U.S. Census Bureau 2010 

Despite substantial gains in population since 1990, both Coconino and Yavapai Counties continue 
to have relatively low population density, in part because of the large areas of National Forest 
System, Department of the Interior, and tribal lands. Both counties are less dense than the State 
and Nation. In contrast, Maricopa County is much denser than the State and Nation, with more 
than 400 people per square mile in the county. 

These findings suggest that the study area, outside of the Phoenix metropolitan area, is quite rural. 
However, the population is not evenly distributed within counties. Much of the population in 
Coconino and Yavapai Counties is concentrated in more urban areas—the Flagstaff metropolitan 
area in Coconino County and the Prescott metropolitan area in Yavapai County.  

Low population density also points to large amounts of public lands, including Forest Service, 
Bureau of Land Management, and State lands or Indian reservation land (Arizona Department of 
Commerce 2008). In all of the Arizona counties included in the analysis, a minority of the land is 
privately owned. Maricopa County has the highest private ownership rate, at 29 percent, with 
Yavapai County and Coconino County rates of approximately 25 percent and 13 percent private 
landownership, respectively. High public landownership may correspond with increased reliance 
on public lands for economic well-being and social/cultural experiences. The abundance of public 
lands can also lead to the sentiment that national forests and other public lands form area 
residents’ “back yard.” As a result, residents of counties with large proportions of public lands are 
likely to be more acutely affected by land management decisions. 
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Age and Gender 
Age data may be relevant for forest management decisions. A population’s age may affect 
community values and uses associated with NFS lands. For example, older populations are more 
likely to desire easily accessible recreation opportunities. Younger populations are generally more 
able to participate in extreme recreation opportunities, like downhill mountain biking or 
canyoneering, and may demand those types of activities on the forest.  

Table 160 lists the median age by county for the study area. As with other population 
characteristics, the median age varies substantially between counties. Coconino County is 
markedly younger than the national median age, likely due to the relatively high population of 
students at Northern Arizona University and Coconino Community College. Maricopa County is 
relatively young with median ages below the state and national medians. In contrast, Yavapai 
County exceeds the state and national median ages by nearly a decade. A high median age 
generally indicates that a relatively large number of retirees reside in the area. An area with a 
large percentage of retirees would earn income primarily from investments and transfer payments 
(e.g., dividends and Social Security), rather than salaries and wages23. 

Table 160. Median age 

Area Median age 

Coconino County 31.8 

Maricopa County 33.3 

Yavapai County 44.5 

Arizona 35.1 

United States 36.8 

Table 161 displays the gender breakdown for the study area counties, the State, and the Nation. 
None of the counties markedly deviate from State and national conditions in terms of gender 
distribution; therefore, the study area isn’t greatly impacted by issues typically associated with 
gender disparities (e.g., gender-dominated industries or a high number of single-parent 
households). Even though there is a high retiree population in Yavapai County, table 161 indicates 
that population is not affecting gender distribution. 

                                                      
23 This prediction is reflected in the nonlabor income data presented in Table 167. More than 50 percent of the income 
in Yavapai County comes from nonlabor sources. 



Chapter 3. Affected Environment and Environmental Consequences 

710 DEIS for the Coconino NF Land and Resource Management Plan 

Table 161. Gender distribution 

Area Females (Percent of 
Total Population) 

Males (Percent of 
Total Population) 

Coconino County 50.1 49.9 

Maricopa County 49.6 50.4 

Yavapai County 50.9 49.1 

Arizona 49.9 50.1 

United States 50.7 49.3 

Source: U.S. Census Bureau 2008 

Educational Attainment 
Educational attainment, the measure of people with at least a high school diploma or bachelor’s 
degree, is an important indicator of an area’s social and economic opportunities and its ability to 
adapt to change. table 162 lists the percentage of the adult population with at least a high school 
diploma and a bachelor’s degree. 

Table 162. Educational attainment, percentage of adults age 25 and over 

Area High School Graduate Bachelor’s Degree or Higher 

Coconino County 86.1% 30.1% 

Maricopa County 84.3% 27.5% 

Yavapai County 88.7% 23.9% 

Arizona 83.9% 25.7% 

United States 84.6% 27.5% 
Source: U.S. Census Bureau 2009 

The vast majority of adult residents in the study area are high school graduates, surpassing the 
State percentage, and in all but one county, exceeding the national percentage. Approximately a 
quarter of study area residents have a bachelor’s degree or higher, which is similar to the State 
and national percentages, with the exception of Coconino County, which well exceeds both the 
State and national rates. These findings suggest that the overall study area is relatively well 
educated when compared to adjacent counties within the State,24 and opportunities likely exist for 
working-age adults with high levels of education.  

The presence of highly educated adults may be self-reinforcing: a highly educated population is a 
signal that an area provides economic and cultural opportunities, which attracts additional college 

                                                      
24 Adjacent counties’ percentage of adults age 25 and over with a bachelor’s degree or higher in 2005 through 2009: 
Navajo Co. - 13.3 percent; Graham Co. 13.5 percent; Pinal Co. 18 percent; Pima Co. 29 percent; Yuma Co. 13 percent; 
La Paz Co. 9.9 percent; Mohave Co. 12.1 percent (U.S. Census Bureau State and County Quick Facts website: 
http://quickfacts.census.gov/qfd/states/04/04015.html). 

http://quickfacts.census.gov/qfd/states/04/04015.html
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educated adults to the area. This process leads to further economic development and job creation. 
In contrast, areas with low levels of educational attainment have lower levels of human capital, 
which reduces an area’s ability to capitalize on economic change (Florida 2002). 

There are a number of institutions of higher education in the study area, including Arizona State 
University and Northern Arizona University. Post-secondary institutions improve a county’s 
ability to at least temporarily retain and attract young residents. However, a high incidence of 
educational institutions may result in the number of highly educated young individuals exceeding 
the number of available jobs in the study area. As a result, after completing their education, some 
young people may migrate out of the area to seek jobs commensurate with their education levels.  

The presence of educational institutions in the study area may be relevant for forest management 
decisions. Affiliated research institutions, professors, and students may choose to propose 
research or implement coursework or projects on NFS lands, requiring a special use permit or 
other specialized interaction with the forest. Advanced education correlates with higher earnings. 
Higher incomes enable increased participation in recreation and other leisure pursuits on the 
forest. As a result, areas with highly educated populations are likely to have a higher demand for 
diverse and plentiful public land recreation opportunities. 

Forest Visitors 
Table 163 reports Coconino NF activity participation. Viewing natural features, hiking/walking, 
viewing wildlife, relaxing, and driving for pleasure are activities in which more than half of 
Coconino NF visitors engage. Hiking/walking is the most common main activity (i.e., the primary 
purpose of the forest visit), followed by viewing natural features, relaxing, and driving for 
pleasure.  

These findings suggest that Coconino NF visitors engage in a diverse range of activities, 
including both motorized and nonmotorized uses in developed and undeveloped areas. 

Table 163. Forest activity participation 

Activity 
Percent 

Participate in 
Activity 

Percent 
Participate as 
Main Activity 

No. Participate 
as Main 
Activity 

Average Hours 
Participation 

Developed Camping 4.4 1.5 85 42.5 

Primitive Camping 4.2 1.8 15 23.0 

Backpacking 1.7 0.4 8 24.1 

Resort Use 0.8 0.0 3 45.2 

Picnicking 14.8 1.9 43 2.8 

Viewing Natural Features 84.2 21.5 399 6.4 

Visiting Historic Sites 30.9 4.4 71 2.1 

Nature Center Activities 20.7 0.0 1 4.0 

Nature Study 18.2 0.2 7 3.4 

Relaxing 60.2 8.1 245 12.2 

Fishing 5.8 2.5 39 6.2 
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Activity 
Percent 

Participate in 
Activity 

Percent 
Participate as 
Main Activity 

No. Participate 
as Main 
Activity 

Average Hours 
Participation 

Hunting 2.1 1.7 10 19.9 

OHV Use 5.6 0.9 11 2.7 

Driving for Pleasure 51.3 6.1 86 2.8 

Snowmobiling 0.0 0.0 1 4.4 

Motorized Water 
Activities 

2.6 1.6 18 3.6 

Other Motorized Activity 0.4 0.0 0 . 

Hiking/Walking 71.2 32.8 780 3.1 

Horseback Riding 0.9 0.0 1 4.0 

Bicycling 5.7 3.3 35 2.6 

Nonmotorized Water 0.6 0.2 8 4.8 

Downhill Skiing 4.4 4.2 374 6.1 

Cross-country Skiing 0.2 0.1 8 7.6 

Other Nonmotorized 7.7 3.1 91 2.8 

Gathering Forest Products 2.8 0.1 2 3.4 

Viewing Wildlife 63.9 2.3 36 4.1 

Motorized Trail Activity 5.4 1.1 8 3.8 

Some Other Activity 9.4 1.8 45 2.6 

No Activity Reported 0.0 0.1 4 . 

Source: USDA Forest Service 2011a (NVUM 2010) 

Environmental Justice 
In 1994, President Clinton issued Executive Order (EO) 12898. This order directs Federal 
agencies to focus attention on the human health and environmental conditions in minority and 
low-income communities25. The purpose of EO 12898 is to identify and address, as appropriate, 
                                                      
25 According to USDA DR5600-002 (USDA 1997), environmental justice, minority, minority population, low-income, 
and human health and environmental effects, are defined as follows: 
Environmental justice means that, to the greatest extent practicable and permitted by law, all populations are provided 
the opportunity to comment before decisions are rendered on, are allowed to share in the benefits of, are not excluded 
from, and are not affected in a disproportionately high and adverse manner by, government programs and activities 
affecting human health or the environment.  
Minority means a person who is a member of the following population groups: American Indian or Alaskan Native; 
Asian or Pacific Islander; Black, not of Hispanic origin; or Hispanic.  
Minority population means any readily identifiable group of minority persons who live in geographic proximity to, and, 
if circumstances warrant, migrant farm workers and other geographically dispersed/transient persons who will be 
similarly affected by USDA programs or activities. 
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disproportionately high and adverse human health or environmental effects on minority and low-
income populations. 

Environmental justice is the fair treatment and meaningful involvement of people of all races, 
cultures, and incomes, with respect to the development, implementation, and enforcement of 
environmental laws, regulations, and policies. The goal of environmental justice is for Federal 
agency decision makers to identify impacts that are disproportionately high and adverse with 
respect to minority and low-income populations and identify alternatives that would avoid or 
mitigate those impacts.  

The emphasis of environmental justice is on health effects and/or the benefits of a healthy 
environment. The Council on Environmental Quality has interpreted health effects with a broad 
definition: “Such effects may include ecological, cultural, human health, economic or social 
impacts on minority communities, low-income communities or Indian Tribes …when those 
impacts are interrelated to impacts on the natural or physical environment” (CEQ 1997). 

According to the U.S. Census Bureau (2010) data, study area counties differ substantially in their 
racial and ethnic composition (see figure 12). 

Coconino County has a high concentration of American Indian residents, because of the five 
reservations in the county.26 Maricopa County has the highest proportion of Hispanic/Latino 
residents in the study area, although it is equivalent to Arizona’s proportion (29.6 percent). In 
contrast, Yavapai County is less diverse than both the State and Nation. Approximately 90 percent 
of Yavapai County residents are white. As a result, environmental justice issues are more likely to 
occur in Coconino and Maricopa Counties than Yavapai County. However, a finding of low 
racial/ethnic diversity does not eliminate the need to consider potential disproportionate impacts 
of Forest Service management actions. A county may have a low overall concentration of 
minority residents, but still have areas with a high concentration of minority residents who could 
be adversely affected by management actions. 

                                                                                                                                                              
Low-income population means any readily identifiable group of low-income persons who live in geographic proximity 
to, and, if circumstances warrant, migrant farm workers and other geographically dispersed/transient persons who will 
be similarly affected by USDA programs or activities. Low-income populations may be identified using data collected, 
maintained and analyzed by an agency or from analytical tools such as the annual statistical poverty thresholds from the 
Bureau of the Census' Current Population Reports, Series P-60 on Income and Poverty. 
Human health and/or environmental effects as used in this Departmental Regulation includes interrelated social and 
economic effects. 
26 Coconino County contains all or part of the Navajo Nation Indian Reservation, Hualapai Indian Reservation, Hopi 
Indian Reservation, Havasupai Indian Reservation, and Kaibab Paiute Indian Reservation. 
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Source: U.S. Census Bureau 2010 
Figure 12. Race and ethnicity 

Table 164 reports the percentage of residents living in poverty. Maricopa and Yavapai Counties 
have low poverty rates relative to the State. Coconino County has the highest poverty rate in the 
study area, above both the State and national rates. 

Table 164. Percentage of residents living in poverty 

Area Poverty Rate (Percent) 

Coconino County 17.4 

Maricopa County 13.4 

Yavapai County 12.7 

Arizona 14.7 

United States 13.5 
Source: U.S. Census Bureau 2009 

The incidence of poverty in Coconino County is not evenly distributed among racial and ethnic 
groups. Approximately 50 percent of American Indian residents in Coconino County live in 
poverty (U.S. Census Bureau 2000). The high proportion of American Indian residents in the 
county, therefore, increases the poverty rate relative to other study area counties and the State.  
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Based on the minority status and poverty data presented above, Coconino County appears most at 
risk for environmental justice issues. The largest minority group in the county—American 
Indians—also experience a very high poverty rate. Furthermore, Coconino County contains the 
most acreage of the Coconino NF, which suggests that the consequences of management actions 
would be felt most acutely by Coconino County residents.  

Employment and Income 
The previous section assessed demographic trends in the study area relative to State and national 
averages. This section focuses on economic conditions and trends. This discussion provides 
additional information on the social and economic environment in the study area.  

Per Capita Income 
Per capita income is a key indicator of the economic well-being of a county. High per capita 
income may signal greater job opportunities, highly skilled residents, greater economic resiliency, 
and well-developed infrastructure. Table 165 provides data on per capita income in 2009 for the 
counties, State, and Nation. 

Table 165. Per capita income, 2009 U.S. dollars 

Area Per Capita Income 

Coconino County $22,238 

Maricopa County $27,185 

Yavapai County $25,458 

Arizona $25,203 

United States $27,041 
Source: U.S. Census Bureau 2009 

Per capita income in the study area is similar to per capita income in the State and Nation. 
Coconino County has the lowest per capita income among the study area counties, which is 
consistent with the finding in the “Environmental Justice” section that Coconino County has a 
relatively high poverty rate.  

Median Earnings 
Per capita income offers an incomplete picture of the economic well-being of an area. Table 166 
presents data on median earnings for workers. Whereas per capita income considers all sources of 
income (including wage and salary payments, transfer payments, investment earnings, dividends, 
and rents), median earnings considers only wage and salary earnings. 

Median earnings in Coconino and Yavapai Counties are below State and national medians. 
Maricopa County has slightly higher median earnings than either the State or Nation, indicating 
that Maricopa County offers relatively high-paying employment.  
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Table 166. Median earnings for workers, 2009 U.S. dollars 

Area Median Earnings 

Coconino County $23,391 

Maricopa County $31,011 

Yavapai County $24,372 

Arizona $28,748 

United States $29,050 

Source: U.S. Census Bureau 2009 

Median earnings are higher than per capita income in Coconino and Maricopa Counties, which 
suggests that employed residents of these counties have slightly higher incomes than individuals 
who do not derive income from employment (e.g., retirees). In contrast, median earnings are 
lower than per capita income in Yavapai County, which suggests that retirees have higher incomes 
than workers in the county.  

Nonlabor Income 
Table 167 displays the role of labor and nonlabor income in total personal income for 2000 and 
2009. Nonlabor income is any income derived from investments, dividends, rents, or transfer 
payments. In contrast, labor income is salary and wage disbursements from employment. During 
the past decade, the percentage of total income derived from nonlabor sources increased in all 
considered areas.  

Nonlabor income is not directly tied to employment; therefore, it can be more resistant to 
economic downturns. However, as the most recent recession demonstrated, asset markets can be 
quite volatile, and nonlabor income that depends on investment returns may be unstable.  

An increase in nonlabor income may reflect changing demographic characteristics. Older 
populations rely largely on nonlabor income, including rents, dividends, and transfer payments 
(e.g., Social Security). High percentages of nonlabor income likely indicate higher concentrations 
of retirees. 

Table 167. Contribution of labor and non-labor income to total personal income, 2000 and 
2009 

Area 2000 
Labor Percent 

2000 
Nonlabor Percent 

2009 
Labor Percent 

2009 
Nonlabor Percent 

Coconino County 64% 36% 62% 38% 

Maricopa County 72% 28% 66% 34% 

Yavapai County 50% 50% 43% 57% 

Arizona 68% 32% 62% 38% 

United States 69% 31% 64% 36% 
Source: U.S. Bureau of Economic Analysis 2011a 
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Nonlabor income dominates total personal income in Yavapai County, where it accounts for more 
than half of income. This finding is consistent with the median age data presented in table 160, 
which showed that the median age in Yavapai County is approximately a decade older than the 
State and national medians. 

The distribution of labor and nonlabor income in Coconino and Maricopa Counties mimics the 
State and national distributions.  

Unemployment 
The unemployment rate provides insight into the correspondence between residents’ skills and 
employment opportunities. The “natural” rate of unemployment is said to be around 5 percent. 
This is the so-called natural rate because this is a level that allows for movement between jobs 
and industries, but does not signal broad economic distress. Table 168 provides the annual 
unemployment rates for the counties, State, and Nation from 2001 through 2010. 

Table 168. Annual unemployment rate, 2001 through 2010 

Area 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

Coconino 
 

4.7% 5.4% 5.7% 5.3% 4.9% 4.3% 3.7% 5.3% 8.3% 8.9% 
Maricopa 

 
4.1% 5.6% 5.2% 4.4% 4.0% 3.5% 3.2% 5.1% 8.9% 9.1% 

Yavapai 
 

4.4% 5.4% 5.1% 4.6% 4.4% 3.9% 3.6% 5.9% 10.2
 

10.5
 Arizona 4.7% 6.0% 5.7% 5.0% 4.7% 4.1% 3.8% 5.9% 9.7% 10.0
 United States 4.7% 5.8% 6.0% 5.5% 5.1% 4.6% 4.6% 5.8% 9.3% 9.6% 

Source: U.S. Bureau of Labor Statistics 2011b 

Unemployment trends in the study area counties have mirrored State and national rates. This 
suggests that employment conditions in the study area are similar to broader State and national 
trends.  

Housing 
The above comparisons of per capita income and median earnings between the study area, State, 
and the Nation are incomplete. Data on local cost of living offer additional context. Of the 
contributions to cost of living, housing costs are among the most substantial. Table 169 presents 
median home values in 2009. 

Table 169. Median value of owner-occupied 
homes, 2009 U.S. Dollars 

Area Median Home Value 

Coconino County $254,700 

Maricopa County $243,300 

Yavapai County $232,700 

Arizona $218,400 

United States $185,400 
Source: U.S. Census Bureau 2009 
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All study area counties have higher median home values than the State and Nation. However, as 
table 165 and table 167 show, the study area counties do not have higher earnings or income than 
the State or Nation. Therefore, it is reasonable to suspect that study area residents spend a 
relatively high proportion of their income on housing expenses.  

These data also imply that the study area is a desirable place to live. The natural amenities 
provided by the Coconino NF contribute to the attractiveness of the study area to new and 
existing residents.  

Economic Diversity 
Economic diversity generally promotes stability and offers greater employment opportunities. 
Highly specialized economies (i.e., those that depend on very few industries for the bulk of 
employment and income) are prone to cyclical fluctuations and tend to offer more limited job 
opportunities. Determining the degree of specialization in an economy is important for decision 
makers, particularly when the dominant industry can be affected by changes in policy. For Forest 
Service decision makers, this is likely to be the case where the forest products industry or the 
tourism and recreation industries, for instance, are reliant on the local forest(s).  

Figure 13 provides a breakdown of employment by industry in the study area. The study area 
economy is quite diverse, with no single sector dominating the local economy. This economic 
diversity is largely attributable to Maricopa County, which is the geographic and commercial 
center of the State. Government, health and social services, and the retail trade sectors are the 
largest employment sectors in the local economy and are consistent with findings discussed in the 
“Demographic” section—namely a substantial government presence due to public land 
management, a large retiree population that consumes health and social services, and amenities 
that attract tourists who contribute to the retail trade sector 

 
Source: MIG 2009 
Figure 13. Employment by industry in the study area 
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For context, figure 14 provides a breakdown of employment by industry in Arizona. The 
statewide breakdown is largely similar to the study area distribution of employment, due to the 
dominance of Maricopa County in both the study area and State statistics.  

 
Figure 14. Employment by industry in Arizona 

To identify the study area’s employment specialization, or industry sectors with higher rates of 
employment, a methodology was used that compared the ratio of the percent employment in each 
industry in the study area to an average percent of employment in that industry for the State of 
Arizona. For a given industry, when the percent employment in the analysis region is greater than 
in the reference area, local employment specialization exists in that industry (USDA Forest 
Service 1998). In other words, a particular industry makes up a larger proportion of the local 
employment than it does in the State. Using this criterion applied with 2009 data, the study area 
can be characterized as specialized with respect to several industries, particularly management, 
real estate and rental, wholesale trade, and educational services (MIG 2009). Figure 15 provides 
the employment specialization index for all industries in the study area. 

Whereas figure 13 and figure 14 consider the study area and State in isolation, figure 15 
compares industry concentration in the study area to industry concentration in the State. The 
numbers on the x-axis of figure 15 show the degree of specialization in the local economy. These 
numbers are ratios of study area employment concentration relative to statewide employment 
concentration by industry. A score of 1 indicates that the study area and the State are equally 
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specialized in the sector. A score greater than 1 indicates that the study area is more specialized in 
the sector than the State. A score less than 1 indicates that the study area is less specialized in the 
sector than the State. For instance, a score of 0.8 indicates that the study area is 80 percent as 
specialized in the sector as the State. As figure 13, figure 14, and figure 15 demonstrate, these two 
methods of data analysis can illustrate quite different results. While the management sector 
provides only 1 percent of employment by industry (figure 13) within the study area, its 
contribution is proportionally greater to the study area than the management sector’s contribution 
to the State as a whole. Among specialized sectors in the study area, the educational services, arts, 
entertainment, and recreation, and professional, scientific, and technical services sectors 
particularly benefit from activities on the Coconino NF. Local and nonlocal visitors to the 
Coconino NF conduct transactions in the arts, entertainment, and recreation sector; special 
research areas on the Coconino NF contribute to employment in the educational services sector; 
and astronomical facilities on the Coconino NF support activities in the professional, scientific, 
and technical sector. 

 
Source: MIG 2009 
Figure 15. Sectors with relatively higher rates of employment in study area 
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Public lands (national forests, national parks, Bureau of Land Management managed public lands, 
and State owned lands), military installations, and tribal lands are common across the State and 
contribute to a relatively large government presence in Arizona. While government employment 
accounts for a relatively large percentage of total employment in the study area (figure 13), the 
study area is less specialized in government employment than the State. This may be a result of 
the fact that the study area is primarily composed of public lands managed by land management 
agencies, which typically employ fewer employees per location than the military bases, 
installations, and border patrol posts found in other parts of Arizona. Additionally, land 
management agencies contract with concessionaires to manage the daily operations at many parks 
and campgrounds, further reducing the number of people employed directly by the U.S. 
Government. 

Payments to States and Counties 
The Forest Service makes payments to states and counties that contain NFS lands. These 
payments fall into two categories: Payments in Lieu of Taxes and Secure Rural Schools and 
Community Self-Determination Act payments.  

Federal agencies do not pay property taxes; therefore, Payments in Lieu of Taxes are distributed 
to counties to compensate for the local services that support activities on Federal lands. These 
services include law enforcement, road maintenance, and fire departments.  

Secure Rural Schools and Community Self-Determination Act payments are intended to improve 
public schools, maintain infrastructure, improve the health of watersheds and ecosystems, protect 
communities, and strengthen local economies.  

Table 170 lists the Payments in Lieu of Taxes and Secure Rural Schools and Community Self-
Determination Act payments from the Coconino NF. 

Table 170. Payments to the State and counties from the Coconino NF 

Area 
Secure Rural Schools and 

Community Self-
Determination Act (FY 2009) 

Payments in Lieu of 
Taxes  

(FY 2010) 

Total Forest Service 
Payments 

Coconino County $1,947,584 $468,909 $2,416,493 

Gila County1 $7,246 $10,618 $17,864 

Yavapai County $638,513 $142,113 $780,625 

Coconino NF $2,593,343 $621,639 $3,214,982 

Source: USDA Forest Service 2010f and USDOI 2010 
1 As the purpose of this legislation is to offset the loss in tax revenue experienced when Federal lands are included in a 
county, Gila County is included here to reflect total payments from the Coconino NF, however, that county remains 
excluded from the impact analysis. Maricopa County is not included in this table because the Coconino NF does not lie 
within its boundaries. 

Nonmarket Values 
Public lands have both market and nonmarket values. Nonmarket goods and services, such as 
clean air and scenic vistas, have real economic value, however, a monetary value can be difficult 
to accurately determine. As a result, it is difficult to analyze potential tradeoffs between market 
and nonmarket values.  
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Insufficient data and resources are available to assign monetary values to these resources. 
Consistent with direction provided in 40 CFR 1502.23 and Forest Service Handbook 1909.15 
(7/06/04) and 22.35 (01/14/05), the subsequent analysis of environmental consequences considers 
nonmarket goods and services primarily in qualitative terms. Where appropriate, discussion of 
how the alternatives may affect nonmarket values will be presented. However, due to the 
qualitative nature of these discussions, direct comparisons between changes in market and 
nonmarket values are not possible. 

Environmental Consequences 
The following section considers the potential consequences of alternative management scenarios 
on the social and economic environment. The “Methodology and Analysis—Socioeconomic 
Analysis” section (appendix C) includes a description of the economic impact financial efficiency 
and social analysis procedures used in this analysis. 

Economic Impact Analysis 
Economic impact analysis estimates the employment and labor income consequences of forest 
management actions. Table 171 provides employment estimates, by alternative. Table 172 
provides labor income estimates by alternative. These tables will be referenced in the alternative-
specific descriptions of economic impacts. Alternatives B, C, and D have the highest expected 
levels of employment and income, mainly due to increased timber harvesting. For individuals 
who primarily value the Coconino NF for its contribution to the local economy, these alternatives 
would likely be favored. The increased acreage of special areas, particularly recommended 
wilderness, under alternative C is also expected to encourage additional forest visits from 
individuals who reside outside the local area. Higher visitation would support additional 
employment and labor income in recreation-related sectors in the local economy. 

Alternatives B, C, and D provide higher timber-related employment and income than alternative 
A. This change is due to the difference in the volume of estimated annual forest product removal 
(table 171). Alternatives B, C, and D would permit higher levels of forest product removal than 
alternative A. 

Alternative A would be expected to provide the lowest levels of employment and labor income to 
the local economy. Alternatives B and D would provide equivalent employment and income—
slightly below alternative C. 

Forest management accounts for approximately 0.20 percent of all employment in the study area. 
Therefore, any changes in employment among alternatives would be low-impact in the broader 
economic context. However, this number appears quite low due to the inclusion of Maricopa 
County, which contains approximately 60 percent of Arizona’s population. Changes in forest-
related employment may be felt more acutely in Coconino and Yavapai Counties.  

The study area counties have been aggregated for the economic impact analysis due to the 
importance of capturing trade flows between counties. A county-by-county analysis would 
exclude the employment and income created in Maricopa County by activities in Coconino 
County, for instance. The regional economic impact analysis provides a more thorough 
accounting of the economic consequences of Coconino NF management. 
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Table 171. Estimated employment by program area by alternative 

Program Area 
Number of Jobs Contributed 

Alt. A Alt. B Alt. C Alt. D 
Recreation 2,781 2,781 2,803 2,781 

Grazing 330 330 330 330 

Minerals 2 2 2 2 

Timber 886 2,007 2,007 2,007 

Ecosystem Restoration1 9 9 9 9 

Payments to States and Counties 56 56 56 56 

Forest Service Expenditures 508 508 508 508 

Total 4,573 5,693 5,716 5,693 
Source: MIG 2009 
1 Ecosystem restoration includes activities that are meant to improve ecosystem health and function. Specifically, these 
activities include: thinning, tree planting, weed spraying, mastication, prescribed burning, road work, road 
decommissioning, road closures, and culvert replacement. Only ecosystem restoration activities funded by external 
sources are included in this category to avoid double-counting with Forest Service expenditure-related employment and 
income. 

Forest management accounts for approximately 0.15 percent of labor income in the study area. 
Forest management accounts for a smaller proportion of labor income than employment  
(0.15 percent and 0.20 percent, respectively). This suggests that forest-related employment is 
relatively low wage. The majority of forest-related employment and labor income come from 
recreation activities, which often support seasonal and youth employment. Therefore, wages in 
recreation-related sectors tend to be low compared to other service and professional sectors.  

Table 172. Estimated labor income by program area by alternative 

Program Area 
Labor Income1 Contributed 

Alt. A Alt. B Alt. C Alt. D 
Recreation $105,774,000 $105,774,000 $106,646,000 $105,774,000 

Grazing $5,278,000 $5,278,000 $5,278,000 $5,278,000 

Minerals $118,000 $118,000 $118,000 $118,000 

Timber $35,381,000 $79,687,000 $79,687,000 $79,687,000 

Ecosystem Restoration $313,000 $313,000 $313,000 $313,000 

Payments to States and Counties $2,796,000 $2,796,000 $2,796,000 $2,796,000 

Forest Service Expenditures $24,681,000 $24,681,000 $24,681,000 $24,681,000 

Total $174,341,000 $218,646,000 $219,519,000 $218,646,000 

Source: MIG 2009 
1 Labor income includes employee compensation (i.e., salaries and wages paid to employees) and proprietor’s income 
(i.e., business owners’ income). 

Table 173 provides the estimated annual forest product volumes available by alternative. These 
volumes are used to estimate the economic impact and financial efficiency of timber-related 
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activities on the Coconino NF. This table will be referenced in alternative-specific descriptions of 
the economic consequences of forest product removal. The Four Forest Restoration Initiative is 
not included within the indirect effects analysis. However, the potential consequences of the Four 
Forest Restoration Initiative on the economic and social environment are considered in the 
cumulative effects analysis. 

Table 173. Estimated annual forest product volumes by alternative 

Forest Product 
Annual Volumes 

Alt. A Alt. B Alt. C Alt. D 

Harvest-Softwood 9+" Sawtimber (CCF) 71,646 168,220 168,220 168,220 

Harvest-Softwood 5-9" Pulp (CCF) 11,702 25,941 25,941 25,941 

Poles (CCF) 24 24 24 24 

Posts (CCF) 25 25 25 25 

Firewood (CCF) 13,687 13,687 13,687 13,687 

All Other Products (TONS) 122 122 122 122 

Source: Coconino NF Silviculture Staff 

Alternative A would provide the least amount of forest products. Alternatives B, C, and D would 
provide equivalent annual forest product volumes.  

Financial Efficiency Analysis 
Financial efficiency analysis is a type of cost/benefit analysis used below to compare Coconino 
NF expenditures and revenues throughout the life of the plan (see “Methodology Appendix C – 
Socioeconomic Analysis” section for further details). Table 174 presents the estimated annual 
Coconino NF expenditures by program area. These figures are based on average expenditures 
over 3 fiscal years (FY 2008 through FY 2010). Future expenditures are uncertain and are heavily 
dependent on Federal budget allocations. 

Table 174. Estimated annual Coconino NF program expenditures, by alternative (FY 2008 
to FY 2010) 

Program Alt. A Alt. B Alt. C Alt. D 

Range  $588,091 $588,091 $588,091 $588,091 

Recreation $3,153,892 $3,153,892 $3,153,892 $3,153,892 

Minerals $115,369 $115,369 $115,369 $115,369 

Timber $1,215,002 $1,215,002 $1,215,002 $1,215,002 

Non-Recreation Special Uses $273,792 $273,792 $273,792 $273,792 

Source: Coconino NF Budget Staff 
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Table 175 shows the estimated annual Coconino NF revenues by program area. Where available, 
these figures are based on average revenues over 3 fiscal years (FY 2008 through FY 2010). 
When 3 years of data were unavailable, the most recent available year has been used. Changes in 
estimated revenue for timber are based on estimated change in the allowable sale quantity of 
sawtimber under each alternative. 

Table 175. Estimated annual Coconino NF program revenue, by alternative (FY 2008 to FY 
2010) 

Program Alt. A Alt. B Alt. C Alt. D 

Range  $180,797 $180,797 $180,797 $180,797 

Recreation $1,809,016 $1,809,016 $1,809,016 $1,809,016 

Minerals $17,813 $17,813 $17,813 $17,813 

Timber $773,366 $1,801,575 $1,801,575 $1,801,575 

Non-Recreation Special Uses $325,776 $325,776 $325,776 $325,776 

Source: Coconino NF Resource Specialists 

Table 176 lists present estimated net value by program area and alternative. Present net value is 
the difference between program revenues (benefits) and program expenditures (costs) over a 15-
year period, using a 4 percent discount rate. The annual expenditures presented in table 174 were 
summed over 15 years using a 4 percent discount rate (so that 1 dollar today is valued higher than 
1 dollar in 10 years). The sum of the discounted annual expenditures represents the present value 
of costs. The same exercise was conducted using the annual program revenues presented in table 
175. The sum of the discounted annual revenues represents the present value of benefits. The 
difference between the present value of costs and the present value of benefits of a particular 
program area or resource is present net value. The higher the present net value, the more 
financially efficient the alternative.  

Table 176. Estimated present net value by alternative and program area (15-year period) 

Program Alt. A Alt. B Alt. C Alt. D 

Range $(4,935,746) $(4,935,746) $(4,935,746) $(4,935,746) 

Recreation $(16,297,728) $(16,297,728) $(16,297,728) $(16,297,728) 

Minerals $(1,182,221) $(1,182,221) $(1,182,221) $(1,182,221) 

Timber $(5,351,916) $7,108,319 $7,108,319 $7,108,319 

Non-Recreation Special Uses $629,962 $629,962 $629,962 $629,962 

Total Present Net Value $(27,137,650) $(14,677,415) $(14,677,415) $(14,677,415) 

Source: QuickSilver1 2010 
QuickSilver is a Forest Service program for economic analysis of long-term, on-the-ground resource management 
projects. It provides a consistent benefit/cost efficiency analysis framework to determine if one management action 
costs less, or has a better payoff than others.Note: Figures in parenthesis indicate a negative number 
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The difference in present net value between alternative A and the other alternatives arises largely 
due to changes in expected timber revenue. Whereas Forest Service timber management related 
expenditures are not expected to change, the volume of available timber for harvest increases 
between alternative A and alternatives B, C, and D, which will increase the timber related revenue 
that the Coconino NF collects. Over a 15-year period, this translates to a large difference in 
present net value. The assumption of fixed budgets arose from the uncertainty of future budgets. 
However, increased timber harvests under alternatives B, C, and D would likely require 
additional expenditures beyond what is estimated here. Therefore, the difference in present net 
value between alternative A and the other alternatives is likely overstated. 

Social Consequences 
Area residents and visitors attach numerous values to the Coconino NF. For some, NFS lands 
provide economic opportunities in rural communities. To others, the Coconino NF is valued for 
leisure. These generalized classifications, however, do not capture the nuances of peoples’ values. 
Furthermore, many individuals are likely to rely on the Coconino NF for both economic 
opportunities and leisure pursuits.  

A number of social values have been identified with Southwestern Region forests, including:  
(1) preservation of open space, (2) protection of ecosystem service and other forest-related 
amenity values, (3) economic opportunities from both commodity and noncommodity sources, 
(4) accessible and varied outdoor recreation opportunities, and (5) traditional tribal uses, such as 
gathering boughs and visiting sacred sites (USDA Forest Service 2008a). Timber management 
and lands recommended for wilderness are the main sources of potential social and economic 
consequences between alternatives.  

As described above, the study area has a great deal of publicly owned lands. This suggests that 
Forest Service decisions, and other Federal actions, may have a substantial effect on social and 
economic well-being of the communities in the study area, such as providing recreational 
opportunities, clean water and healthy ecosystems, and employment. The estimated change in 
timber-related employment and income between alternative A and alternatives B, C, and D will 
affect economic well-being in the region. Increasing employment opportunities in the timber 
sector may attract or retain residents in the study area. Among the predicted economic changes 
among alternatives, effects related to timber management on the Coconino NF dominate. 
However, recreation-related activities on the Coconino NF remain the largest contributor to the 
local economy under all alternatives.  

Table 177 lists the acres likely to support nonmarket values by alternative. Individuals who value 
resource protection above resource use are likely to derive benefit from the recommendation of 
additional lands for wilderness, regardless of intention to recreate in the wilderness. In 2005, 
approximately 6.9 percent of visits to the Coconino NF were to designated wilderness areas; by 
2010, 10.6 percent of visits to the Coconino NF were to designated wilderness areas. 
Furthermore, between 2005 and 2010, Coconino NF wilderness visitation increased from 380,000 
to 500,000 annual site visits, despite an overall decrease in Coconino NF visitation (USDA Forest 
Service 2011a and Forest Service 2011j). Wilderness areas also have nonrecreation values, such 
as the promotion of forest health and ecosystem services. Loomis and Richardson (2001) identify 
eight values related to wilderness and other protected lands: (1) recreation benefits, (2) 
community effects, (3) passive-use values, (4) scientific values, (5) biodiversity values, (6) offsite 
benefits, (7) ecological services, and (8) educational values. Alternative C is expected to appeal to 
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people and groups who seek additional primitive recreation opportunities and/or the protection of 
forest resources, as it has the greatest acreage with wilderness-related values. Alternative B 
provides the second highest acreage, followed by alternative D and alternative A. 

Table 177. Nonmarket values, acres by alternative (percentages indicate percent of total 
Coconino National Forest acreage) 

Wilderness-Related Values Alt. A Alt. B Alt. C Alt. D 

Special Areas1 (in acres) 163,906 
(8.9%) 

180,965 
(9.8%) 

266,828 
(14.5%) 

166,198 
(9.0%) 

Visual Quality Objective: Preservation value  
Scenic Integrity Objective: Very High value (in 
acres) 

156,491 
(8.5%) 

222,256 
(12.1%) 

222,256 
(12.1%) 

222,256 
(12.1%) 

Recreation Opportunity Spectrum: Primitive value 
(in acres) 

158,608 
(8.6%) 

206,011 
(11.2%) 

285,608 
(15.5%) 

191,244 
(10.4%) 

Eligible Wild and Scenic River Segments (in 
acres) 

16,312 
(0.9%) 

16,312 
(0.9%) 

16,312 
(0.9%) 

16,312 
(0.9%) 

Source: Coconino NF Resource Specialists 
1 This includes existing and recommended wilderness areas, other special areas, environmental study areas, the 
Cottonwood Basin Geological Area, and proposed research natural areas. 

The study area has large shares of American Indian residents as well as high poverty rates. These 
findings raise the likelihood of observing disproportionate adverse effects to low income and/or 
minority residents. However, an analysis of the decisions to be made under the alternatives did 
not identify adverse effects to low income and minority residents. None of the decisions are 
expected to exacerbate the poverty rate or disproportionately worsen the economic well-being of 
low-income individuals. Indeed, alternatives B, C, and D are expected to increase employment 
opportunities in the study area relative to current conditions. Additional employment 
opportunities related to recreation and timber harvesting and processing may benefit low-income 
and unemployment individuals. Under all alternatives, American Indian residents would be able 
to gather forest products and visit sacred sites. None of the alternatives are expected to 
disproportionately adversely affect racial and/or ethnic minority individuals. 

Common to All Alternatives 
Minerals: Stone, sand and gravel, and gypsum are removed from the Coconino NF. The 
quantities removed are not expected to differ between alternatives. Under all alternatives, mineral 
activities on the Coconino NF would support approximately 2 jobs and $118,000 in labor income, 
annually.  

Ecosystem Restoration, as per IMPLAN Model:27 Approximately 1,400 acres of the Coconino 
NF would be thinned annually using funds from external sources (outside the Coconino NF 
appropriated budget). These activities are expected to support approximately 9 jobs and $312,000 

                                                      
27 A potentially wide range of actions falls under ecosystem restoration, but in this context it specifically relates to 
mechanical thinning treatments on the Coconino National Forest that are externally funded. 
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in labor income annually. The economic impact of ecosystem restoration activities funded 
through the Coconino NF is captured in the “Forest Expenditures” section. 

Payments to States/Counties and Forest Expenditures: As noted in table 170, the Coconino 
NF makes payments to local governments through Payments in Lieu of Taxes and Secure Rural 
Schools and Community Self-Determination Act. These payments would support approximately 
56 jobs and $2.8 million in labor income annually under all alternatives. In addition, Coconino 
NF salary and nonsalary (e.g., office equipment) expenditures support approximately 508 jobs 
and $24.7 million in labor income in the local economy annually.  

Alternative A 
Alternative A would continue Coconino NF management according to the 1987 plan, as amended. 
Management actions under alternative A are expected to support approximately 4,573 jobs and 
$174.3 million in labor income in the local economy.  

Indirect Effects 
Range: Under alternative A, 133,924 head months would be permitted (119,177 for cattle and 
horses and 14,747 for sheep and goats). However, actual use would vary based on local forage 
and market conditions. Current actual utilization is 91,394 head months (76,647 for cattle and 
horses and 14,747 for sheep and goats). Based on permitted head months, approximately 330 jobs 
and $5.3 million in labor income are supported by grazing on the Coconino NF annually. Current 
utilization supports 236 jobs and $3.8 million in labor income.  

Recreation: Approximately 2 million people visit the Coconino NF annually; 57 percent of these 
visits originate outside of the local area. The expenditures of nonlocal visitors to the Coconino NF 
would support approximately 2,781 jobs and $105.8 million in labor income annually.  

Timber, as per IMPLAN Model:28 Alternative A would likely have the lowest forest product 
removal volume among the considered alternatives. Based on the estimated annual forest product 
volumes listed in Table 173, forest product removal under alternative A would support 
approximately 886 jobs and $35.4 million in labor income in the local economy annually.  

Nonmarket Values: Table 177 lists Coconino NF acres that would promote nonmarket and 
ecosystem service values. Alternative A has the fewest acres in support of these values among the 
considered alternatives.  

Present Net Value: As shown in table 176, the present net value of alternative A is estimated to 
be $27,137,650 based on the Coconino NF’s annual program revenues and expenditures. This is 
the lowest present net value among the considered alternatives.  

Alternative A has the lowest present net value primarily due to the lower expected volume of 
forest product removal from the Coconino NF. The forest would receive the lowest amount of 
timber-related revenue under alternative A, yet the costs of administering timber resources are not 

                                                      
28 Model calculations are based on the timber allowable sale quantity, which may include timber sold as part of 
restoration-oriented activities. 
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expected to differ among alternatives. As discussed above, this assumption arose from the 
uncertainty of future budgets. 

Alternative B 
Management actions under alternative B are expected to support approximately 5,693 jobs and 
$218.6 million in labor income in the local economy.  

Indirect Effects 
Range: Under alternative B, 133,924 head months would be permitted (119,177 for cattle and 
horses and 14,747 for sheep and goats). However, actual use would vary based on local forage 
and market conditions. Based on permitted head months, approximately 330 jobs and $5.3 million 
in labor income are supported by grazing on the Coconino NF annually. 

Recreation: Coconino NF visitation would not be expected to differ from alternative A. 
Therefore, alternative B would support approximately 2,781 jobs and $105.8 million in labor 
income in the local economy annually.  

Timber: Alternative B would be expected to have a higher forest product removal volume than 
alternative A and would, therefore, increase local employment and labor income related to timber 
activities on the Coconino NF. Based on the estimated annual forest product volumes listed in 
table 173, forest product removal under alternative B would support approximately  
2,007 jobs and $79.7 million in labor income in the local economy annually.  

Nonmarket Values: Table 177 lists Coconino NF acres that would promote nonmarket and 
ecosystem service values. Alternative B has the second highest in support of nonmarket values 
among the considered alternatives.  

Present Net Value: As shown in table 176, the present net value of alternative B is estimated to 
be $14,677,415 based on the Coconino NF’s annual program revenues and expenditures. This is a 
higher present net value (more financially efficient) than alternative C.  

Alternative B has a higher present net value than alternative A as a result of an expected increase 
in timber-related revenue and no expected changes in Coconino NF timber management costs. 

Alternative C 
Management actions under alternative C are expected to support approximately 5,716 jobs and 
$219.5 million in labor income in the local economy.  

Indirect Effects 
Range: Under alternative C, 133,924 head months would be permitted (119,177 for cattle and 
horses and 14,747 for sheep and goats). However, actual use would vary based on local forage 
and market conditions. Based on permitted head months, approximately 330 jobs and $5.3 million 
in labor income are supported by grazing on the Coconino NF annually. 

Recreation: Due to an increase in special area acreage (identified in table 177), alternative C 
would be expected to slightly increase the number of nonlocal visitors to the Coconino NF 
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annually. Therefore, the economic contribution of recreation on the forest would increase to 2,803 
jobs and $106.6 million in labor income annually.  

Timber: Alternative C would be expected to have estimated forest product volumes identical to 
alternative B. Therefore, alternative C would also support approximately 2,007 jobs and $79.7 
million in labor income in the local economy annually.  

Nonmarket Values: Table 177 lists Coconino NF acres that would promote nonmarket and 
ecosystem service values. Alternative C has the highest acres in support of these values among 
the considered alternatives.  

Present Net Value: As shown in table 176, the present net value of alternative C is estimated to 
be $14,677,415 based on the Coconino NF’s annual program revenues and expenditures. This is a 
higher PNV (more financially efficient) than alternative A. 

Alternative C has a higher present net value than alternative A as a result of expected increases in 
timber-related revenue and no expected changes in Coconino NF timber management costs.  

Alternative D 
Management actions under alternative D are expected to support approximately 5,693 jobs and 
$218.6 million in labor income in the local economy.  

Indirect Effects 
Range: Under alternative D, 133,924 head months would be permitted (119,177 for cattle and 
horses and 14,747 for sheep and goats). However, actual use would vary based on local forage 
and market conditions. Based on permitted head months, alternative D would support 
approximately 330 jobs and $5.3 million in labor income on the Coconino NF annually.  

Recreation: Coconino NF visitation is not expected to change under alternative D. Therefore, 
alternative D would support approximately 2,781 jobs and $105.8 million in labor income in the 
local economy annually.  

Timber: Alternative D would be expected to have identical estimated forest product volumes to 
alternatives B and C. Therefore, alternative D would also support approximately 2,007 jobs and 
$79.7 million in labor income in the local economy annually.  

Nonmarket Values: Table 177 lists Coconino NF acres that would promote nonmarket and 
ecosystem service values. Alternative D has the second fewest acres in support of these values 
among the considered alternatives.  

Present Net Value: As shown in table 176, the present net value of alternative D is estimated to 
be $14,677,415 based on the Coconino NF’s annual program revenues and expenditures. This is a 
higher present net value (more financially efficient) than alternative A.  

Alternative D has a higher present net value than alternative A as a result of expected increases in 
timber-related revenue and no expected changes in Coconino NF timber management costs. The 
present net values of alternatives B, C, and D are equivalent. 
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Cumulative Effects 
Common to All Alternatives 
The timeframe for the socioeconomic cumulative effects analysis is the next 10 to 15 years, and 
the geographic scope is the three-county region29 identified in the “Affected Environment” 
section. This analysis considers how past, present, and reasonably foreseeable future actions on 
lands throughout the region may interact with decisions made under the proposed plan to affect 
the social and economic environment. The social and economic analysis of the proposed plan is 
unique among the resources and uses in that the effects occur primarily off the forests. In this 
way, the indirect effects described above are cumulative in nature—they evaluate the role of 
Forest Service decisions under the proposed plan both on and off the Coconino NF. However, the 
indirect effects analysis does not address how actions taken on adjacent lands will affect the 
social and economic consequences of the proposed plan.  

The proposed plan emphasizes ecosystem restoration under all alternatives. Current and proposed 
plans on adjacent NFS lands also emphasize ecosystem restoration. The scale of the proposed 
treatments (on Coconino NF and adjacent lands) is expected to draw new forest product 
harvesting and processing firms to the region. The timber and ecosystem restoration estimates 
presented in the “Environmental Consequences” section are based on a static model of the 
economy. However, if additional firms locate in the area due to regionwide restoration efforts, the 
local economic impact of activities to occur under the proposed plan would increase.  

The recreation-related effects identified in the social and economic “Environmental 
Consequences” section may be influenced by trends and activities that occur off the forests. The 
proximity of the Coconino NF to other popular recreation sites, particularly the Grand Canyon, 
drives high rates of tourism throughout the region. In fiscal year 2010, Arizona State Parks closed 
13 of its 28 parks. Although most of these parks have reopened, a number are open on a reduced 
schedule. Furthermore, the possibility of future closures remains due to ongoing budget 
uncertainty. The reduction in recreation opportunities on State lands may increase demand for 
recreation on the Coconino NF. Under all alternatives, the proposed plan supports diverse 
recreational opportunities on the forests. Increased recreational use on the Coconino NF would 
lead to a higher economic impact than predicted in the indirect effects discussion. However, other 
adjacent lands (Bureau of Land Management, National Park Service, and other NFS lands) 
continue to emphasize the provision of recreation opportunities in their land and resource 
management plans. These actions may counterbalance the consequences of reduced opportunities 
elsewhere in the State.  

Under the proposed plan, the Coconino NF may provide infrastructure to support reasonably 
foreseeable alternative energy development in the region. Growing interest in renewable energy 
sources, particularly geothermal development, could lead to more employment in these sectors 
throughout the region. The Department of the Interior is emphasizing alternative energy as a 
management priority. The Bureau of Land Management’s “Solar Programmatic Environmental 
Impact Statement” (Solar PEIS) identified lands in the region as having a high potential for solar 
development. The Centennial West power corridor for alternative energy would expand 
alternative energy development from New Mexico to California.  

                                                      
29 Coconino, Maricopa, and Yavapai Counties. 
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Short-Term Uses and Long-Term Productivity 
NEPA requires consideration of “the relationship between short-term uses of man’s environment 
and the maintenance and enhancement of long-term productivity” (40 CFR 1502.16).  

Short-term uses are those expected to occur on the Coconino NF over the next 10 to 15 years. 
These uses include, but are not limited to, recreation, grazing, mineral development, timber 
harvest, and prescribed burning. Although these uses are not directly implemented by the forest 
plan, the potential for these uses are described in forest plan desired conditions and objectives, 
both at the forestwide and management area levels (see chapters 2 and 3 in the forest plan) and 
evaluated throughout the various sections of this chapter. 

Long-term productivity refers to the capability of the land to provide resource outputs beyond the 
life of the forest plan. Minimum management requirements prescribed by the forestwide 
standards and guidelines would be met under all alternatives. Minimum requirements assure that 
long-term productivity of the land would not be impaired by short-term uses. 

Monitoring plans are a part of all alternatives. One purpose of monitoring is to assure that the 
long-term productivity of the land is maintained or improved. If monitoring and subsequent 
evaluation indicates that forestwide standards and guidelines are insufficient to protect long-term 
productivity, the forest plan would be amended accordingly. 

Although all the alternatives were designed to maintain long-term productivity, there are 
differences between alternatives in the long-term availability or condition of resources. There 
may also be differences among alternatives in the expenditures necessary to maintain desired 
conditions. Notable differences between short-term use and long-term productivity are 
summarized below. 

Air Quality 
The short-term increases in impacts to visibility and air quality are offset by the long-term 
improvement in the vegetation conditions across the forest and the decreased risk of 
uncharacteristic fire in alternatives B and D, and to a lesser degree in alternative C. Alternative A 
has restrictions that over the short term protect air quality from low emission impacts but would 
result in days of emission from uncharacteristic wildfire that would far exceed the levels that are 
acceptable to protect human health.  

Vegetation 
Modeled vegetation types within all alternatives would move toward desired conditions by 
reducing the level of departure from reference conditions. At the proposed levels of treatment, 
each alternative would see marked improvement over existing conditions. The rate of 
improvement tends to slow down for all alternatives analyzed between 15 and 50 years, but still 
generally sees improvement. The only exception is with Piñon-Juniper with Grass where level of 
departure starts back on a negative trend between years 15 and 50. 

Scenic Resources 
Many activities occurring under an alternative, although they may have some short-term negative 
impacts on scenery, may also begin to move the landscape toward the desired landscape character. 
Effects that would move the vegetation toward the desired landscape character are usually 
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beneficial to scenic resources in the long term. These beneficial effects are often realized over a 
long period of time, but lead to the lasting sustainability of valued scenery attributes. For 
example, tree thinning may have short-term effects of ground disturbance, stumps, and slash, but 
in the long term, if properly mitigated for scenery, may provide visual access into the forest and 
promote large tree growth and a smooth herbaceous ground cover. In the long term, the removal 
of some trees, dependent on scale and intensity of treatment, may be a beneficial effect for 
scenery when the resulting landscape are part of the desired landscape character. Additionally, 
those activities which restore fire-adapted ecosystems, when properly mitigated for scenery, move 
the landscape toward the desired landscape character and lead to the long-term stability of valued 
scenery attributes by reducing the risk of losing the valued landscape attributes to a wildfire 
burning outside the historic disturbance regime. 

Minerals and Energy 
Activities associated with mineral resource development and production including locatable 
minerals, leasable minerals, and common variety mineral materials may have adverse 
consequences on the environment while providing a needed mineral resource. Environmental 
consequences are described in the “Mineral and Energy” section of this chapter. With reclamation 
during and at the end stages of operations, the disturbed areas can be often partly to fully restored 
to productive forest or rangelands over time. Buildings and other facilities can also be removed at 
the end of operations.  

Mineral production activities are a fundamental part of our multiple use mandates for national 
forests and grasslands and serve to satisfy our mineral needs for industries, homeland security, 
and the environment. Some mineral and energy production is renewable such as geothermal. 
Locatable minerals and common variety mineral materials are finite resources.  

Infrastructure and Facilities 
Each alternative has roads contained within areas that change ROS classifications from motorized 
to nonmotorized. These roads would become inaccessible to all motor vehicles due to the 
changing ROS designation of roads within wilderness, wildlife habitat, or other special interest 
management areas. In the short term, this would affect public access to portions of the forest 
where these designations have changed from motorized to nonmotorized. The long-term 
implications of these changes would mean less maintenance for roads in these nonmotorized 
areas and more focus on the remaining roads for user comfort and safety. 

 

Table 178 shows the changes of primitive and SPNM road mileage in reference to the road ROS 
classification among alternatives. There is no change in total road mileage; however, the road 
mileage contained within nonmotorized areas (primitive and semiprimitive nonmotorized) alter 
significantly between alternatives. These road mileages would potentially be considered for 
decommissioning or closure over the life of the plan to move toward the desired ROS for the area. 
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Table 178. Road mileage within nonmotorized areas by alternative 

Type of Use Primitive Semiprimitive Nonmotorized Total 

Alternative A 

Public Use 0.0 33.8 33.8 

Admin Use 0.0 184.3 184.3 

Total 218.1 

Alternative B 

Public Use  82.5 82.5 

Admin Use 4.5 477.4 481.9 

Total 564.4 

Alternative C 

Public Use 11.7 99.4 111.1 

Admin Use 48.5 687.3 735.8 

Total 846.9 

Alternative D 

Public Use  82.5 82.5 

Admin Use 0.7 479.2 479.8 

Total 562.3 

Lands 
Land adjustment actions typically have long-term productivity effects. NFS land can be conveyed 
to provide for needed community infrastructure and could be lost for any other resource value or 
productivity. Acquisition of lands of other ownership through land exchanges or purchase cases 
would benefit long-term productivity by working toward acquiring key resource values and 
isolated parcels of private land that, if developed, could impact forest resources for the 
foreseeable future. Development of inholdings results in loss of long-term productivity of 
surrounding NFS lands due to resulting infrastructure needs and other approved or unauthorized 
uses. 

Special uses of NFS lands may have adverse environmental consequences on some resources 
(e.g., construction of authorized facilities such as a communications site tower) in the short and 
long term. Short-term environmental consequences include increased human activity, such as 
motorized traffic, noise from construction equipment, temporary roads, ground disturbance, 
temporary loss of wildlife habitat, and impacts to scenery resources during construction of the 
authorized facilities. 

Long-term environmental consequences include operation and maintenance of the authorized 
facilities over the life of the facility in some cases the foreseeable future. Utility lines would 
likely be in place far beyond the duration of the plan. Operation and maintenance activities may 
include increased human activity and noise, motorized vehicle traffic, additional ground 
disturbance, recurring disturbance to wildlife and long-term visible structures that impact scenery 
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values. Determination and implementation of mitigation measures and design may lessen 
environmental consequences. 

Over the long term, the greater public and communities should benefit from services that are 
provided on Federal lands. Authorizations that are a long-term commitment (more than 5 years) 
and permit some type of construction or ground disturbance or alter the landscape would 
encumber NFS lands for the term of the authorizations and most likely for the foreseeable future. 
Few authorized constructed features are fully removed or rehabilitated. 

Unavoidable Adverse Effects 
Decisions made in a forest plan do not represent actual irreversible or irretrievable commitment 
of resources (see next section). For a detailed discussion of types of effects expected from future 
activities, see specific topic areas in this chapter. 

The land management plan provides a programmatic framework that guides site-specific actions 
but does not authorize, fund, or carryout any project or activity. Before any ground-disturbing 
actions take place, they must be authorized in a subsequent environmental analysis. Therefore, 
none of the alternatives cause unavoidable adverse impacts. The application of forest plan 
standards and resource protection measures would limit the extent and duration of any adverse 
environmental impacts. Mechanisms are in place to monitor and use adaptive management 
principles to help alleviate any unanticipated impacts that need to be addressed singularly or 
cumulatively. 

Any activities occurring under an alternative, although they may have some short-term negative 
impacts on scenery, also may begin to move the landscape toward the desired landscape character. 
Effects that would move the vegetation toward the desired landscape character are usually 
beneficial to scenic resources in the long term. These beneficial effects are often realized over a 
long period of time, but lead to the lasting sustainability of valued scenery attributes. For 
example, tree thinning may have short-term effects of ground disturbance, stumps, and slash, but 
in the long term, if properly mitigated for scenery, may provide visual access into the forest and 
promote large tree growth and a smooth herbaceous ground cover. In the long term, the removal 
of some trees, dependent on scale and intensity of treatment, may be a beneficial effect for 
scenery when the resulting landscape is part of the desired landscape character. Additionally, 
those activities which restore fire-adapted ecosystems, when properly mitigated for scenery, move 
the landscape toward the desired landscape character and lead to the long-term stability of valued 
scenery attributes by reducing the risk of losing the valued landscape attributes to a wildfire 
burning outside the historic disturbance regime.  

Irreversible and Irretrievable Commitments of Resources 
Irreversible commitments of resources are those that cannot be regained, such as the extinction of 
a species or the removal of mined ore. Irretrievable commitments are those that are lost for a 
period of time such as the temporary loss of timber productivity in forested areas that are kept 
clear for use as a power line rights-of-way or road. These land management plans (forest plans) 
are programmatic in nature and as such do not make decisions to authorize specific activities. 
There are no irreversible and irretrievable commitments of resources resulting from any of the 
alternatives. 
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Adaptive Management 
All alternatives assume the use of adaptive management principles. Forest Service decisions are 
made as part of an ongoing process. The forest plan identifies desired conditions to which 
management activities should make progress toward. Monitoring the results of activities would 
provide a flow of information that may indicate the needs to change a course of action or the land 
management plan. Scientific findings and the needs of society may also indicate the need to adapt 
resource management to new information. These updates and revisions would provide the ability 
to adapt our activities to changing conditions. 

Other Required Disclosures 
The regulations for implementing the National Environmental Policy Act at 40 CFR 1502.25(a) 
directs “to the fullest extent possible, agencies shall prepare draft environmental impact 
statements concurrently with and integrated with …other environmental review laws and 
executive orders.” As a proposed Federal project, the proposed plan decisions are subject to 
compliance with other Federal and State laws. Determinations and decisions made in the 
proposed plan have been evaluated in the context of relevant laws and executive orders. Various 
State and Federal agencies collaborated throughout the development of the proposed plan. The 
following actions have been taken to document and ensure compliance with laws that require 
consultation and/or concurrence with other Federal agencies. 

• Endangered Species Act, Section 7: Consultation with the U.S. Department of the Interior, 
Fish and Wildlife Service, regarding federally listed threatened, endangered, and 
proposed species and designated and proposed critical habitat is in progress. 

• National Historic Preservation Act: Consultation with the Arizona State Historic 
Preservation Officer is mandated by Section 106 of the National Historic Preservation 
Act. The Southwestern Region also subscribes to a programmatic agreement with the 
Arizona State Historic Preservation Office for ways in which consultation can be 
conducted. The various appendices of the programmatic agreement are particularly 
directed to Southwestern Region projects and issues.  

• Government-to-government consultation was completed with Native American tribes who 
have aboriginal territory within the lands now part of the Coronado National Forest, as 
required by the National Historic Preservation Act; Executive Orders 13007 and 13175; 
and the 2003 First Amended Programmatic Agreement cited above. 
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Chapter 4. Consultation and Coordination

Preparers and Contributors  
The Forest Service consulted the following individuals, Federal, State, and local agencies, tribes 
and non-Forest Service persons during development of this environmental impact statement. 

Interdisciplinary Team Members 

Name Title Education and Experience 

Judy Adams Lands  
Team Leader 

B.S. Forestry, Michigan Technological University 
27 years experience with the Forest Service 

Noah Bard Data Information 
Specialist 

M.S. Applied Geospatial Science, Northern Arizona University; 
B.S. Parks and Recreation: Wildland Management, Northern 
Arizona University 
3 years experience with the Forest Service 

Carl Beyerhelm Resource Information 
Specialist 

M.S. Forestry, University of Minnesota; B.S. Fisheries and Wildlife 
Biology, Iowa State University 
22 years experience with the Forest Service 

Julia Camp Zone Wildlife 
Biologist 

M.S. Forest Resources, Clemson University; B.S. Environmental 
Biology and Management, University of California-Davis 
6 years experience with the Forest Service and 5 years experience in 
environmental consulting 

Michael Childs Fisheries Biologist M.S. Zoology, Oklahoma State University; B.S. Wildlife and 
Fisheries Management, Arizona State University 
20 years experience with the Forest Service, Fish and Wildlife 
Service, and Arizona Game and Fish Department 

Debra Crisp Forest Botanist M.S. in Forestry, B.S. in Biology, Northern Arizona University 
32 years of experience with the Forest Service 

Sara Dechter Social Science 
Analyst 

M.S. Urban and Regional Planning, Florida State University; B.A. 
Sociology, University of Notre Dame 
9 years experience with the Forest Service and 4 years experience 
with local government 

Heather Green Planning Stewardship 
Lead 

M.S. Biology and B.S .Biology, Northern Arizona University 
27 years experience with the Forest Service 

Troy Grooms Range Management 
Specialist 

B.S. Rangeland Ecology, Colorado State University 
4 years experience with the Forest Service, 8 years experience with 
the Bureau of Land Management, and 1 year experience with 
Colorado State Parks 

Wesley Hall Forest Fire 
Management 
Specialist 

M.F. Master of Forestry, Northern Arizona University 
6 years experience with the Forest Service 

Polly Haessig Physical Scientist M.S. Geology, Oregon State University and B.A. Anthropology, 
Occidental College 
25 years experience with the Forest Service and Army Corps of 
Engineers 
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Name Title Education and Experience 

Gary Hase Range Management 
Specialist 

B.S. Rangeland Management, Arizona State University 
11 years experience with the Forest Service and 18 years experience 
with Arizona State Lands Department 

Lance Haubrick Civil Engineer M.S. Civil Engineering; B.S. Environmental Engineering, Oregon 
State University 
5 years experience with the Forest Service 

Nicole Hill Landscape Architect B.S. Landscape Design and B.S. Environmental Management, 
South Dakota State University 
10 years experience with the Forest Service 

Ray Holt Civil Engineer B.S. Civil Engineering, Northern Arizona University 
12 years experience with the Forest Service 

Delilah Jarwoski Social Scientist M.S. Environment and Development, London School of Economics 
3 year experience with the Forest Service and 2 years experience 
with the Bureau of Land Management 

Vernon Keller Program Planning 
Specialist 

J.D. Law, University of Kansas; B.A. History, Mesa State College 
12 years experience with the Forest Service; 12 years experience in 
the private sector 

Yewah Lau Forest Planner MEM Resource Economics and Policy, Duke University; B.S. 
Biology, Carleton College 
11 years experience with the Forest Service 

Michael Manthei Silviculturist B.S. Forest Management, Northern Arizona University 
35 years experience with the Forest Service 

Shawn Martin Silviculturist/Forester B.S. Forest Management, Humboldt State University 
14 years experience with Forest Service and 7 years experience with 
the Bureau of Indian Affairs 

Ed Monin Civil Engineer M.S. Civil Engineering; B.S. Environmental Engineering; B.S. 
Geology, P.E., Northern Arizona University 
3 years experience with the Forest Service 

Vic Morfin Forest Fuels 
Specialist 

M.S. Forest Science, Northern Arizona University 
25 years experience with the Forest Service 

Cecelia Overby Wildlife/Fish 
Program Manager 

M.S. Forestry, Northern Arizona University; B.S. Biology, College 
of William and Mary 
26 years experience with the Forest Service 

Barbara Phillips Zone Botanist Ph. D. Ecology and Evolutionary Biology, University of Arizona; 
M.S. Botany, University of Arizona; B.S. Botany, Cornell 
University 
23 years experiences with the Forest Service and 14 years 
experience with the Museum of Northern Arizona 

Peter Pilles Forest Archaeologist B.A. Anthropology, Arizona State University 
37 years experience with the Forest Service and 10 years experience 
varying with the Museum of Northern Arizona, Arizona State 
Museum, and Pueblo Grande Museum 
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Name Title Education and Experience 

Adriane Ragan Writer/Editor M.A. English, Northern Arizona University; B.A. History, 
University of Missouri-Kansas City 
9 years experience with the Forest Service 

Valerie Stein 
Foster 

Wildlife Biologist M.S. Botany, University of Hawai’I at Manoa; B.A. Biology, State 
University of New York at Oswego 
6 years with the Forest Service; 3 years with Hawaii State Division 
of Forestry and Wildlife; 4 years with the National Park Service; 1 
year with Zoological Society of San Diego; 1 year with U.S. 
Geological Survey; and 3 years working with various consulting 
firms and non-governmental organizations. 

Rory Steinke Watershed Program 
Manager 

B.S. Soil Science, University of Wisconsin Stevens Point 
34 years experience with the Forest Service, Bureau of Land 
Management, Natural Resource Conservation Service, and Peace 
Corps. Certified Professional Soil Scientist since 1996. 

Emily Williams Planning Specialist M.A. International Administration, University of Denver; B.A. 
International Studies and Englist Literature, Texas A7M University 
3 years experience with the Forest Service and 2 years experience 
with the Department of State 

Tina Williams Civil Engineer B.S. Civil Engineering, Northern Arizona University 
13 years experience with the Forest Service 

Sean Untalan Civil Engineer B.S. Civil Engineering, Northern Arizona University 
4 years experience with the Forest Service 

Federal, State, and Local Agencies 
Numerous Federal, State, county, and local agencies and organizations have been consulted in the 
development of the proposed revised plan and this DEIS. Complete mailing lists for the scoping 
periods are available in the planning record. Some of the agencies consulted include the 
following.

Federal
U.S. Department of Agriculture 

 Apache-Sitgreaves National Forests 

 Kaibab National Forest 

Natural Resources Conservation Service 

Prescott National Forest 

 Rocky Mountain Research Station 

 Southwestern Regional Office 

 Tonto National Forest 

U.S. Department of Defense 
Army Corps of Engineers 

U.S. Department of Energy 

U.S. Department of the Interior 
Bureau of Indian Affairs 
Bureau of Land Management 
Bureau of Reclamation 
Fish and Wildlife Service 
National Park Service 

U.S. Department of Transportation 

 Federal Highway Administration 

U.S. Environmental Protection Agency 
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U.S. Federal Energy Regulatory Commission 

U.S. Senators 

U.S. Representatives 

State 
Arizona Department of Environmental Quality 

Arizona Department of Mines and Minerals 

Arizona Department of State Lands 

Arizona Department of Transportation 

Arizona Department of Water Resources 

Arizona Game and Fish Department 

Arizona Geological Survey 

Arizona State Forestry Division 

Arizona State Representatives 

Arizona State Parks 

Arizona State University 

Arizona State Senators 

Northern Arizona Council of Governments 

Northern Arizona University 

Office of the Governor 

University of Arizona 

Coconino County Cooperative Extension 

Yavapai County Cooperative Extension 

County 
Coconino County 

Gila County 

Yavapai County 

Local Municipalities 
City of Flagstaff 

City of Sedona 

City of Winslow 

City of Phoenix 

Town of Camp Verde 

Town of Clarkdale 

Town of Cottonwood 

Town of Payson 

Village of Oak Creek 

Unincorporated Communities 
Beaver Creek Communities (Lake 
Montezuma, McGuireville, and Rimrock) 

Camp Navajo  

Cornville 

Happy Jack/Long Valley/Clint’s Well 

Munds Park 

Page Springs 

Pine 

Strawberry 

Winona

Tribes
Fort McDowell Yavapai Nation 

Navajo Nation 

Pueblo of Zuni 

San Carlos Apache Tribe 

San Juan Southern Paiute Tribe 

The Havasupai Tribe 

The Hopi Tribe 

The Hualapai Tribe 

The Pueblo of Acoma 

The Yavapai-Apache Nation 

The Yavapai-Prescott Indian Tribe 

White Mountain Apache Tribe
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Others
Numerous groups and individuals participated in the process through written comments and/or 
attending public meetings. Groups that participated include:
 
360 Adventures 

A-1 Ranch 

Absolute Bikes 

Access Fund 

All-American Road Committee 

Arizona Public Service 

Arizona Cattle Growers’ Association 

Arizona Elk Society 

Arizona Forest Plan Revision Coalition 

Arizona Greenworks 

Arizona Riparian Council 

Arizona Safari Jeep Tours  

Arizona Snowbowl 

Arizona Wilderness Coalition 

Arizona Wildlife Federation 

Back Country Horsemen of Arizona 

Bar T Bar, Inc. 

Barlow Jeep Rentals 

Big Park Council 

Blue Ribbon Coalition 

Bristlecone Pines Property Owners 
Association 

Camp Colton 

Center for Biological Diversity 

CenterFocus Reservations 

Coconino County Trail Riders 

Coconino Horsemen’s Alliance  

Coconino Rural Environment Corps 

Cocopai Trails 

Crooked H Ranch 

 

Democrats of the Red Rocks 

Diablo Trust 

Earth Wisdom Tours 

East Flagstaff Community Library 

Ecological Restoration Institute 

Environmental Planning Group 

Equinature USA 

ERA Young Reality 

Flagstaff Activist Network 

Flagstaff Biking Organization 

Flagstaff Convention and Visitors Bureau 

Flying M Ranch 

Forest Guardians 

Free Soul Mind/Body Education  

Friends of the Forest 

Friends of the Well 

Friends of Verde River Greenway 

Friends of Walnut Canyon 

Gon' Fishen 

Grand Canyon Wildlands Council 

Great Western Trail  

Greater Flagstaff Economic Council 

Habitat Harmony 

Hart Livestock 

High Desert Investment Co. 

Highlands Fire Department 

Hitchin' Post Stables, Inc. 

Horse Trails Coalition 

Independent Resources 
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James Guide Service 

KAZM Radio 

Keep Sedona Beautiful 

Kendrick Mountain Allotment 

Kentucky Wolf Information Center 

Little Horse Ranch, LLLP O.X. Ranch 

Logan Simpson Design, Inc. 

Manterola Sheep Company 

M-Diamond Ranch 

Merriam-Powell Center for Environmental 
Research 

Mormon Lake Lodge 

Morrison Brothers Windmill Ranch, LLC 

Museum of Northern Arizona 

Northern Arizona ATV 

Northern Arizona Building Association 

Northern Light Balloon Expeditions 

Orme Ranch 

Phoenix Zoo 

Pink Jeep Tours 

Recreation resident special use permittees 

Red Rock Balloons 

Red Rock Western Jeep Tours 

Red Rock-Dry Creek Community Plan  

Rocky Mountain Elk Foundation 

Salt River Project 

Sedona Fire District 

Sedona Metaphysical Spiritual Association 

Sedona Metaphysical Spiritual Association 

Sedona Mountain Bike Adventures 

Sedona Private Guides 

Sedona Publishing Company 

Sedona Sports  

Sedona Verde Valley Association of 
REALTORS 

Sedona Wedding Professionals Association 

Sedona Westerners 

Sedona.Biz 

Segway of Sedona 

Shadow Estates Homeowners Association 

Shadow Estates Homeowners Board 

Sheep Limited 

Sierra Club, Grand Canyon Chapter 

Sky Island Alliance 

Southwest Area Transmission Planning 
Group 

Southwest Forest Products, Inc. 

Southwestern Environmental Consultants, 
Inc. 

Sultana Cycles 

The i/mx Companies HMA, Inc. 

The Institute of Ecotourism 

The Nature Conservancy 

The Trust for Public Land 

Tonto Rim Sports Club 

Touch of Southwest Tours 

Trek America 

Tucson Electric Power 

V Bar V Ranch 

Verde Valley 4 Wheelers 

Verde Valley Cyclists 

Verde Valley Horsemen's Council 

Verde Valley Land Preservation Institute  

Vertical Relief Climbing Center 

W.C. Long Outfitters 

Weddings in Sedona  

Western Area Power Administration 
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Western Environmental Law Center 

Western Watershed Coalition 

William Grant Still Music  

Windmill Ranch 

Yavapai Cattle Growers Association

List of Agencies, Organizations and  
Person to Whom Copies of the DEIS Were Sent 
Notice of availability of this DEIS was mailed to the public, forest employees, tribal 
governments, Federal and State agencies, and local governments. 
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Glossary

Accessibility – Term referring to the degree to which recreation opportunities, facilities, or 
programs meet current legal, social, and design requirements for use by persons of varying 
physical and mental abilities. 

Age class – Refers to trees that originated within a relatively distinct range of years. Typically the 
range of years is considered to fall within 20 percent of the average natural maturity (e.g., if 100 
years is required to reach maturity, then there would be five 20-year age classes). 

Air quality related values – Values associated with wilderness character, such as visibility and 
pollutant concentrations consistent with natural conditions. 

Airshed – Subset of air basin, the term denotes a geographical area that shares the same air 
because of topography, meteorology, and climate. (Ecology Dictionary) 

Animal unit months (AUMs) – One AUM is the amount of forage required by an animal unit 
(AU) for 1 month, or the tenure of one AU for a 1-month period. An animal unit is defined as a 
mature (800- to 1,000-pound) cow with or without a calf, based on an average consumption rate 
of 26 pounds of forage dry matter per day. (Ruyle and Ogden 1993) 

Arterials – Roadways that form a network linking cities and larger towns (and other traffic 
generators, such as major resort areas, which are capable of attracting travel over similarly long 
distances) and provide interstate and intercounty travel corridors. 

Authorized use – The use specified on the annual bill(s) for collection and verified by 
permittee’s payment of fees. 

Basal area – The cross-sectional area at breast height (4.5 feet above the ground) of trees 
measured in square feet. Basal area is a way to measure how much of a site is occupied by trees. 
The cross-sectional area is determined by calculating the tree’s radius from its diameter 
(diameter/2 = radius) and using the formula for the area of a circle (π x radius2 = cross-sectional 
area). Basal area per acre is the summation of the cross-sectional area of all trees in an acre or in a 
smaller plot used to estimate basal area per acre. Diameter at root collar (defined below) is used 
to calculate the cross-sectional area of multi-stemmed trees such as juniper and oak. 

Best management practices – Methods, measures, or practices an agency selects to meet its 
nonpoint source control needs. Best management practices include, but are not limited to, 
structural and nonstructural controls and operation and maintenance procedures. Best 
management practices can be applied before, during, and after pollution-producing activities to 
reduce or eliminate the introduction of pollutants into receiving waters (40 CFR 130.2(m)). 

Biological soil crusts – Crusts of soil particles formed by living organisms (e.g., algae, mosses, 
lichens) in arid areas. The crusts hold soil in place, help retain moisture, and improve soil 
nutrients by fixing atmospheric nitrogen. 

Candidate species – Plant and animal species that, in the opinion of the U.S. Fish and Wildlife 
Service, may become endangered or threatened (FSM 2670 09/23/2005). These are documented 
in the Fish and Wildlife Service’s program advice to its regional directors for preparation of 
listing packages or documented in a current Federal Register Notice of Review (categories 1 and 
2) for threatened or endangered listing. The Fish and Wildlife Service recognizes three categories 
of candidate species for listing as endangered or threatened: 
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• Category 1. Taxa for which the Fish and Wildlife Service has substantial information on 
hand to support the biological appropriateness of proposing to list the species as 
endangered or threatened. Currently, data are being gathered concerning essential habitat 
needs and for some taxa, the precise boundaries for critical habitat designations. 
Development and publication of proposed listing of these species is anticipated. 

• Category 2. Taxa for which information now in possession of the Fish and Wildlife Service 
indicates that proposing to list the species as endangered or threatened is possibly 
appropriate, but for which conclusive data on biological vulnerability and threat(s) are 
not currently available to support proposed listing. 

• Category 3. Taxa that are no longer being considered for listing as endangered or threatened 
and are not regarded as candidate species. There are three subcategories: 

(1) Taxa for which the Department of the Interior, Fish and Wildlife Service has 
persuasive evidence of extinction. 

(2) Taxa that while represented in published revisions and monographs do not meet the 
Endangered Species Act of 1973, as amended definition of species on the basis of 
current taxonomic understanding. 

(3) Taxa that have proven to be more abundant or widespread than was previously 
believed and/or those that are not subject or any identifiable threat. 

Carbon monoxide (CO) – Colorless, odorless gas that forms when carbon in fuel does not burn 
completely. Carbon monoxide is a component of exhaust from motor vehicles and engines. 
Carbon monoxide emissions increase when conditions are poor for combustion; thus, the highest 
carbon monoxide levels tend to occur when the weather is very cold or at high elevations where 
there is less oxygen in the air to burn the fuel. (EPA Glossary for Mobile Source Emissions) 

Class I area – Geographic areas designated by the Clean Air Act where only a small amount or 
increment of air quality deterioration is permissible. (NOAA National Weather Service Glossary) 

Clump – A tight cluster of two to five trees of similar age and size originating from a common 
rooting zone that typically lean away from each other when mature. A clump is relatively isolated 
from other clumps or trees within a group of trees, but a standalone clump of trees can function as 
a tree group. 

Critical habitat – Areas designated as critical by the Secretary of the Departments of the Interior 
or Commerce for the survival and recovery of listed species (50 CFR Parts 17 and 226). Because 
use of the term has legal implications, the Forest Service limits its use to only those habitats 
officially determined as critical by the Secretary. 

Coarse woody debris – Woody material on the ground greater than 3 inches in diameter, 
including logs.  

Collector road – Road providing both land access service and traffic circulation within 
residential neighborhoods, commercial, and industrial areas. These streets channel traffic volumes 
into the arterial system. The collector system may include the street grid, which forms a logical 
entity for traffic circulation. 
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Declining – Refers to the senescent (aging) period in the lifespan of plants that includes the 
presence of dead and/or dying limbs, snag tops, and other characteristics that indicate the later life 
stages of vegetation. 

Desired landscape character – Described in the Scenery Management System Handbook as 
“The most complete, attractive and sustainable expression of the valued landscape character 
which is compatible with that landscape’s fully integrated set of desired conditions” (page 5-5 
expanded). Desired landscape character represents the most “ideal” and attractive scenic identity 
that is possible, given the limitations of the ecosystem and achievement of other resource 
objectives as defined in the desired conditions. 

Developed site – A discrete place containing a concentration of facilities and services used to 
provide recreation opportunities to the public and evidencing a significant investment in facilities 
and management under the direction of an administrative unit in the National Forest System. 

Diameter at breast height (d.b.h.) – Diameter of a tree typically measured at 4.5 feet above 
ground level. 

Diameter at root collar (d.r.c) – Diameter of a tree typically measured at the root collar or at the 
natural ground line, whichever is higher, outside the bark. For a multistemmed tree, diameter at 
root collar is calculated from the diameter measurements of all qualifying stems (1.5 inches 
diameter or greater and at least 1 foot in length). 

Ecosystems – Spatially explicit, relatively homogeneous units of the Earth that include all 
interacting organisms and elements of the abiotic environment within its boundaries. An 
ecosystem is commonly described in terms of its: 

• Composition − biological elements within the different levels of biological organizations, 
from genes and species to communities and ecosystems. 

• Structure − organization and physical arrangement of biological elements such as snags and 
down woody debris, vertical and horizontal distribution of vegetation, stream habitat 
complexity, landscape pattern, and connectivity. 

• Function − ecological processes, such as energy flow; nutrient cycling and retention; soil 
development and retention; predation and herbivory; and natural disturbances such as 
wind, fire, and floods that sustain composition and structure. 

Ecotone – Transition zone between two distinct ecological communities. 

Emissions – Releases of pollutants into the air from a source, such as a motor vehicle or a 
factory. (EPA Glossary for Mobile Source Emissions) 

Emission standards – Rules and regulations that set limits on how much pollution can be 
emitted from a given source. Vehicle and equipment manufacturers have responded to many 
mobile source emission standards by redesigning vehicles and engines to reduce pollution. (EPA 
Glossary for Mobile Source Emissions) 

Environmental justice – According to USDA DR5600-002 (USDA 1997), environmental justice 
and minority, minority population, low-income, and human health and environmental effects, are 
defined as follows: 
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• Environmental justice means that, to the greatest extent practicable and permitted by law, 
all populations are provided the opportunity to comment before decisions are rendered 
on, are allowed to share in the benefits of, are not excluded from, and are not affected in a 
disproportionately high and adverse manner by, government programs and activities 
affecting human health or the environment.  

• Minority means a person who is a member of the following population groups: American 
Indian or Alaskan Native; Asian or Pacific Islander; Black, not of Hispanic origin; or 
Hispanic. 

• Minority population means any readily identifiable group of minority persons who live in 
geographic proximity to and, if circumstances warrant, migrant farm workers and other 
geographically dispersed/transient persons who would be similarly affected by USDA 
programs or activities. 

• Low-income population means any readily identifiable group of low-income persons who 
live in geographic proximity to and, if circumstances warrant, migrant farm workers and 
other geographically dispersed or transient persons who would be similarly affected by 
USDA programs or activities. Low-income populations may be identified using data 
collected, maintained and analyzed by an agency or from analytical tools such as the 
annual statistical poverty thresholds from the Bureau of the Census’ Current Population 
Reports, Series P-60 on Income and Poverty. 

• Human health and/or environmental effects as used in this departmental regulation 
includes interrelated social and economic effects. 

Even-aged stands – Tree stands composed of one distinct age class of trees. 

Experimental population – A population (including its offspring) of a listed species designated 
by rule published in the Federal Register that is wholly separate geographically from other 
populations of the same species. An experimental population may be subject to less stringent 
prohibitions than are applied to the remainder of the species to which it belongs. 

Fire exclusion – Fire exclusion interrupts natural fire return intervals. It ultimately affects the 
density and structure of live and dead vegetation, overstory and understory abundance, diversity 
and resiliency, and soil productivity in many of the PNVTs. As density of live and dead 
vegetation increases, vulnerability to uncharacteristic fire increases. 

Fire regime – Patterns of fire that occur over a long period of time across an appropriately scaled 
area and its immediate effects on the ecosystem in which it occurs. An ecosystem’s natural fire 
regime is the one that existed prior to human-facilitated interruption of fire frequency, extent, or 
severity. The five fire regimes are classified based on frequency (i.e., average number of years 
between fires) and severity (i.e., amount of replacement on the dominant overstory vegetation) of 
the fire. The five regimes are:  

• Fire regime I. 0- to 35-year frequency and low (surface fires most common, isolated 
torching can occur) to mixed severity (less than 75 percent of dominant overstory 
vegetation replaced); 

• Fire regime II. 0- to 35-year frequency and high severity (greater than 75percent of 
dominant overstory vegetation replaced); 

• Fire regime III. 35- to 100+-year frequency and mixed severity; 
• Fire regime IV. 35- to 100+-year frequency and high severity; 
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• Fire regime V. 200+-year frequency and high severity 

Forest analysis species – Plant, animal, and aquatic species considered for analysis during the 
forest plan revision process. 

Forest highway – A forest road under the jurisdiction of, and maintained by, a public authority 
and open to public travel (23 USC 101). The Forest Highway Program falls under 23 USC 202, 
203, and 204. 

Forest transportation atlas – A display of the system of roads, trails, and airfields of an 
administrative unit (36 CFR 212.1). 

Fugitive dust – Particles lifted into the ambient air caused by manmade and natural activities 
such as the movement of soil, vehicles, equipment, blasting, and wind. This excludes particulate 
matter emitted directly from the exhaust of motor vehicles and other internal combustion engines, 
from portable brazing, soldering, or welding equipment, and from pile drivers. (EPA Federal 
Implementation Plan Definitions) 

General forest area – General forest areas are all lands available for recreational use and outside 
of wilderness, developed sites, trails, and administrative sites. The general forest areas are 
composed of concentrated use areas. Concentrated use areas can include front- and/or back-
country campsites, parking areas, pullouts and landings, river and road corridors, lake surfaces, 
and day-use areas such as off-highway vehicle areas, climbing areas, target shooting areas, etc. 
Amenities or constructed features inside general forest areas are primarily for resource protection. 

Groups – A cluster of two or more trees with interlocking or nearly interlocking crowns at 
maturity surrounded by an opening. Size of tree groups is typically variable depending on forest 
type and site conditions and can range from fractions of an acre (a two-tree group) (i.e., 
ponderosa pine, dry mixed conifer) to many acres (i.e., wet mixed conifer, spruce-fir). Trees 
within groups are typically nonuniformly spaced, some of which may be tightly clumped. 

Haze – Atmospheric particulate matter and gases that diminish visibility. Visibility is reduced 
when light encounters tiny pollution particles, such as soot and dust, and some gases (such as 
nitrogen dioxide) in the air. Some light is absorbed by the particles and gases and other light is 
scattered away before it reaches your eye. More pollutants mean more absorption and scattering 
of light, resulting in more haze. Some haze-causing pollutants are directly emitted to the 
atmosphere from vehicle emissions; others are formed indirectly when pollutants from mobile 
sources react with other elements and materials in the atmosphere (EPA Glossary for Mobile 
Source Emissions). 

Head months (HMs) – is one month’s use and occupancy of the range by one animal. For 
grazing fee purposes, it is a month’s use and occupancy of range by one weaned or adult cow 
with or without calf, bull, steer, heifer, horse, burro, or mule, or five sheep or goats. 

Heritage sites or assets – Remnants of past cultures that remind us of the centuries-old 
relationship between people and the land (from National Heritage Strategy); property, plant, or 
equipment that are unique for one or more of the following reasons: (1) historical or natural 
significance; (2) cultural, educational or artistic/aesthetic significance; or (3) significant 
architectural characteristics. 
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INFRA – An integrated Forest Service infrastructure database for collection, storage, and use of 
feature, land unit, facility, utility, work item, cost, accessibility, and real property data. For 
recreation management, INFRA provides the opportunity to enter information to derive 
operations and maintenance costs, recreation funding shortfalls, recreation use data, accessibility 
information, and constructed feature inventory conditions. INFRA brings together tabular and 
spatial technology. INFRA provides information critical to using the Meaningful Measures for 
Quality Recreation Management System. 

Invasive exotic plants – Plants that are nonnative, highly competitive, and have few, if any, 
threats. Once established, they can replace native species and disrupt soil stability, fire return 
intervals, and hydrologic regimes.  

Leasable minerals – Oil, gas, coal, phosphate, potassium, sodium, sulphur, gilsonite, oil shale, 
geothermal resources, and hardrock minerals. Geothermal energy is natural heat from within the 
Earth captured for producing electric power, space heating, or industrial steam. A geothermal area 
is any that may contain underground reservoirs of hot water or steam created by heat from the 
Earth or that have subsurface areas of dry hot rock. A lease grants the exclusive right to explore 
for, develop, and produce the mineral commodity identified in the lease. Lease stipulations are 
used to limit or constrain those rights. Lease notices are used to make the lessee aware of 
constraints based on existing law or regulation. Lease regulations for the Forest Service are found 
in 36 CFR 228 Subpart E. Leasing is a discretionary decision and activity and the Forest Service 
can decide against leasing oil and gas and geothermal, but doing so must be fully justified and 
documented in our NEPA analysis of the leasing decision per 36 CFR 228.102 (c). The Forest 
Service cannot deny lease operations of an application for a permit to drill or a mine plan except 
where it would violate the Endangered Species Act or some other statute, but can mitigate 
impacts within the terms of the lease and to the extent negotiated with the lessee/operator.  

Locatable minerals – Minerals that may be located and removed from Federal lands under the 
General Mining Law of 1872 as amended and which were not excepted in later legislation. They 
include hard rock, placer, and industrial minerals and uncommon varieties of rocks found on 
public domain lands. This category includes gold, silver, manganese, copper, and other valuable 
deposits specifically named in the law. Later regulatory acts removed certain mineral and energy 
resource from the locatable classification. The role of the Forest Service in this process is to 
minimize environmental impacts on NFS surface resources. It does not manage the mineral 
resource per se; the responsibility for managing the mineral resource is in the Department of the 
Interior. The Forest Service manages the surface resources and the surface management 
regulations are found at 36 Code of Federal Regulations (CFR) 228, Subpart A, Locatable 
Minerals. More information on the requirements of the locatable minerals surface management 
regulation are found in 36 CFR 228 Subpart A.  

Maintenance level – Defines the level of service provided by, and maintenance required for, a 
specific road, consistent with road management objectives and maintenance criteria (FSH 
7709.59, 62.32). 

• Maintenance level 1. Roads that have been placed in storage between intermittent uses. The 
period or storage must exceed 1 year. Basic custodial maintenance is performed to 
prevent damage to resources to an acceptable level and to perpetuate the road for future 
resource management needs. Emphasis is normally given to maintaining drainage 
facilities and runoff patterns. Planned road deterioration may occur at this level. 
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Appropriate traffic management strategies are “prohibit” and “eliminate” all traffic. 
Roads receiving level 1 maintenance may be of any type, class, or construction standard, 
and may be managed at any other maintenance level during the time they are open for 
traffic. However, while being maintained at level 1, they are closed to 
vehicular/motorized traffic but may be available and suitable for nonmotorized uses 

• Maintenance level 2. Assigned to roads open for use by high-clearance vehicles. Passenger 
car traffic, user comfort, and user convenience are not considerations. Warning signs and 
traffic control devices are not provided with the exception that some signing, such as 
“Warning No Traffic” signs may be posted at intersections. Motorists should have no 
expectations of being alerted to potential hazards while driving these roads. Traffic is 
normally minor, usually consisting of one or a combination of administrative, permitted, 
dispersed recreation, or other specialized uses. Log haul may occur at this level. 
Appropriate traffic management strategies are either to (a) discourage or prohibit 
passenger cars or (b) accept or discourage high-clearance vehicles. 

• Maintenance level 3. Assigned to roads open and maintained for travel by a prudent driver 
in a standard passenger car. User comfort and convenience are not considered priorities. 
The Manual on Uniform Traffic Control Devices is applicable. Warning signs and traffic 
control devices are provided to alert motorists of situations that may violate expectations. 
Roads in this maintenance level are typically low speed, with single lanes and turnouts. 
Appropriate traffic management strategies are either “encourage” or “accept.” 
“Discourage” or “prohibit” strategies may be employed for certain classes of vehicles or 
users. 

• Maintenance level 4. Assigned to roads that provide a moderate degree of user comfort and 
convenience at moderate travel speeds. Most roads are double lane and aggregate 
surfaced. However, some roads may be single lane. Some roads may be paved and/or 
dust abated. Manual on Uniform Traffic Control Devices is applicable. The most 
appropriate traffic management strategy is “encourage,” however, the “prohibit” strategy 
may apply to specific classes of vehicles or users at certain times. 

• Maintenance level 5. Assigned to roads that provide a high degree of user comfort and 
convenience. These roads are normally double lane, paved facilities. Some may be 
aggregate surfaced and dust abated. Manual on Uniform Traffic Control Devices is 
applicable. The appropriate traffic management strategy is “encourage.” 

Mineral materials or saleable minerals – Include petrified wood, common varieties of sand, 
gravel, stone, pumice, pumicite, cinders, clay, and other similar materials. Such mineral materials 
include deposits which although they have economic values, are used for agriculture, animal 
husbandry, building, abrasion, construction, landscaping, and similar uses. Peat is also a mineral 
material. Mineral materials regulations are found in 36CFR 228 Subpart C. The Forest Service is 
responsible for managing the surface occupancy and use of NFS lands and the disposal of certain 
mineral materials. The Mineral Materials Act of 1947 provides for the disposal of mineral 
materials (common varieties). It specifically requires competitive bidding for mineral materials 
on public domain lands unless it is impracticable to obtain competition. 

Mosaic – Pattern of patches, corridors and matrix (forest or nonforest) that form a landscape in its 
entirety. 

National Forest System road (NFS road) – A road wholly or partly within or adjacent to and 
serving the National Forest System that the Forest Service determines is necessary for the 



Glossary 

752 DEIS for the Coconino NF Land and Resource Management Plan 

protection, administration, and utilization of the National Forest System and the use and 
development of its resources (23 USC 101, 36 CFR 212.1, 36 CFR 251.51, 36 CFR 261.2, FSM 
7705). 

National Visitor Use Monitoring (NVUM) – Systematic process to estimate annual recreation 
and other uses of NFS lands through user surveys. The National Visitor Use Monitoring process 
includes a survey to develop statistically accurate estimates of national forest visitor use; the 
survey began in 2000 and will continue indefinitely, during which 20 percent of all national 
forests will participate in a given year. Use information is gathered in five categories: day use 
developed sites, overnight use developed sites, general forest areas, wilderness, and viewing 
corridors. 

Natural events – Natural disturbances such as seismic activity, windstorms, and wildfires, which 
may be excused from exceedances of National Ambient Air Quality Standards “if they occur over 
natural undisturbed areas or areas that have been disturbed by human activities with appropriate 
controls in place.” (New Mexico Environment Department 2000) 

Natural fire regime – The fire regime that existed before human-facilitated interruption of 
frequency, extent, or severity. 

Niche – Specific focus area within which the unit is most suited to add value to the agency and 
society and from which features in recreation sites facilitate the unique opportunities and benefits. 
Niche is the best “fit” in which to operate sites given the context in which they exist. It is simply 
another term to reflect how the broader agency role or mission is narrowed to provide a more 
precise interpretation of how the broader mission will be delivered by the recreation sites and 
opportunities on a specific unit within its unique context. The forest’s niche has been referred to 
as the overlap between “assets” and customer demand, both existing and potential, including new 
market segments. Assets may include geology, topography, climate, vegetation, and history that 
make the forest attractive for specific activities and experiences. Assets are also “special places” 
that make the forest unique and highly valued by communities. Frequently, these places have 
been nationally recognized by designations such as wilderness areas, scenic byways, historic 
sites, wild and scenic rivers, or national recreation areas. 

Nitrogen oxides (NOx) – Group of highly reactive gases that contain nitrogen and oxygen in 
varying amounts. Many of the nitrogen oxides are colorless and odorless. The common pollutant 
nitrogen dioxide (NO2) can often be seen combined with particles in the air as a reddish-brown 
layer over many urban areas. Nitrogen oxides are formed when the oxygen and nitrogen in the air 
react with each other during combustion. The formation of nitrogen oxides is favored by high 
temperatures and excess oxygen (more than is needed to burn the fuel). The primary sources of 
nitrogen oxides are motor vehicles, electric utilities, and other industrial, commercial, and 
residential sources that burn fuels. (EPA Glossary for Mobile Source Emissions) 

Nonattainment region – Geographic area in which the level of a criteria air pollutant is higher 
than the level allowed by the NAAQS (National Park Service Denver Service Center Workflows 
Definitions 2011). 

Northern goshawk nest areas – Nest areas are approximately 30 acres in size and include active 
nests followed by the most recently used historic nest areas. Approximately 180 acres of nest 
areas are designated within each post-fledging area and minimally include 3 nest areas and 3 
replacement nest areas. 
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Northern goshawk post-fledgling areas – Areas that include the nest sites and habitat most 
likely to be used by the fledglings during their early development. Post-fledging family areas are 
approximately 600 acres in size. 

Noxious weed – A legal term applied to plants regulated by Federal and State laws, such as plants 
designated as noxious weeds by the Secretary of Agriculture or by the responsible State official. 
Noxious weeds generally possess one of the more of the following characteristics: aggressive and 
difficult to manage, poisonous, toxic, parasitic, a carrier or host of serious insect or disease, and 
being not native or new or not common to the United States or parts thereof. 

Old growth – Old growth in southwestern forested ecosystems is different than the traditional 
definition based on northwestern infrequent fire forests. Due to large differences among 
Southwest forest types and natural disturbances, old growth forests vary extensively in tree size, 
age classes, presence, and abundance of structural elements, stability, and presence of understory. 
Old growth refers to specific habitat components that occur in forests and woodlands—old trees, 
dead trees (snags), downed wood (coarse woody debris), and structure diversity. These important 
habitat features may occur in small areas, with only a few components, or over larger areas as 
stands or forests where old growth is concentrated. In the Southwest, old growth is considered 
“transitional,” given that the location of old growth shifts on the landscape over time as a result of 
succession and disturbance (tree growth and mortality). Some species, notably certain plants, 
require “old forest” communities that may or may not have old-growth components but have 
escaped significant disturbance for lengths of time necessary to provide the suitable stability and 
environment. 

Openings – Spatial breaks between groups or patches of trees, as large as or larger than groups, 
that contain grass, forb, shrub, and/or tree seedlings but are largely devoid of big trees, with a 
total tree cover of less than 10 percent in openings.  

Ozone – Gaseous molecule that contains three oxygen atoms (O3). Ozone can exist either high in 
the atmosphere, where it shields the Earth against harmful ultraviolet rays from the sun, or close 
to the ground, where it is the main component of smog. Ground-level ozone is a product of 
reactions involving hydrocarbons and nitrogen oxides in the presence of sunlight. Ozone is a 
potent irritant that causes lung damage and a variety of respiratory problems. (EPA Glossary for 
Mobile Source Emissions) 

PAOT – Acronym for persons-at-one-time; a measure of facility or site designed recreation 
carrying capacity, particularly for developed sites. National conventions include 5 persons per 
family picnic or camp unit, 3.5 persons per parking lot stall at a trailhead or visitor center, 1.5 
persons per motorcycle parking stall, and 40 persons per tour bus parking stall. 

Patches – Areas larger than tree groups in which the vegetation composition and structure are 
relatively homogeneous. Patches comprise the mid-scale, thus they range in size from 100 to 
1,000 acres. 

Particulate matter – Tiny particles or liquid droplets suspended in the air that can contain a 
variety of chemical components. Larger particles are visible as smoke or dust and settle out 
relatively rapidly. The tiniest particles can be suspended in the air for long periods of time and are 
the most harmful to human health because they can penetrate deep into the lungs. Some particles 
are directly emitted into the air. They come from a variety of sources such as cars, trucks, buses, 
factories, construction sites, tilled fields, unpaved roads, stone crushing, and wood burning. Other 
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particles are formed in the atmosphere by chemical reactions. (EPA Glossary for Mobile Source 
Emissions) 

Permitted use – is the number of animals, period of use, and location of use specified in part 1 of 
the grazing permit (see also definition for authorized use). 

Pollutants (pollution) – Unwanted chemicals or other materials found in the environment. 
Pollutants can harm human health, the environment, and property. Air pollutants occur as gases, 
liquid droplets, and solids. Once released into the environment, many pollutants can persist, travel 
long distances, and move from one environmental medium (e.g., air, water, land) to another (EPA 
Glossary for Mobile Source Emissions).  

Primary constituent elements – Physical and biological features within a species’ critical habitat 
that are essential to its conservation and that may require special management considerations or 
protection. Examples of features include: space for individual and population growth and normal 
behavior; food, water, or other nutritional or physiological requirements; cover or shelter; sites for 
breeding, reproduction, or rearing of offspring; and habitats that are protected from disturbance or 
are representative of the historic geographical and ecological distributions of a species. 

Primary standards – Set limits to protect public health, including the health of “sensitive” 
populations such as asthmatics, children, and the elderly. (EPA National Ambient Air Quality 
Standards 2011) 

Proper functioning condition – Riparian-wetland areas are functioning properly when adequate 
vegetation, landform, or large woody debris is present to: dissipate stream energy associated with 
high flows (thereby reducing erosion and improving water quality); filter sediment; capture 
bedload and aid in flood plain development; improve floodwater retention and groundwater 
recharge; develop root masses that stabilize streambanks; develop diverse ponding and channel 
characteristics to provide habitat for fish, waterfowl, and other uses; and support greater 
biodiversity. Two other categories for evaluating riparian-wetland condition are: 

• Functional-at-risk. Riparian-wetland areas that are in functional condition, but an existing 
soil, water, or vegetation attribute makes them susceptible to degradation.  

• Nonfunctional. Riparian-wetland areas that clearly are not providing adequate vegetation, 
landform, or large woody debris to dissipate stream energy associated with high flows 
and, consequently, are not reducing erosion and improving water quality. 

Proposed critical habitat – Habitat proposed to be designated for the benefit of any listed or 
proposed species. Notice of proposed critical habitat appears in the Federal Register. 

Proposed species – Any species of fish, wildlife, or plant that is proposed by the Department of 
the Interior, Fish and Wildlife Service or the Department of Commerce, National Oceanic and 
Atmospheric Administration Fisheries Service to be listed as threatened or endangered. 

Protected and target threshold habitat – Mexican spotted owl protected habitat includes 
protected activity centers; all areas in mixed-conifer and pine-oak types (as defined in the 1995 
Mexican spotted owl recovery plan) with slopes greater than 40 percent, where timber harvest has 
not occurred in the past 20 years; and all legally and administratively reserved lands. Mexican 
spotted owl target/threshold habitat is located outside of Mexican spotted owl protected habitat in 
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mixed conifer and pine-oak. Some of the language from the 1995 recovery plan has been 
incorporated into the 1987 plan. The 1995 recovery plan has been replaced by the 2012 recovery 
plan. 

Recreation capacity – A measure of the number of people a site can reasonably accommodate at 
one time, sometimes measured as persons-at-one-time (PAOT). 

Reference conditions – Conditions thought to be present historically before European settlement. 

Resiliency – The ability of a social or ecological system to absorb disturbances while retaining 
the same basic structure and ways of functioning, the capacity for self-organization, and the 
capacity to adapt to stress and change. 

Restoration – The process of assisting in the recovery of an ecosystem that has been degraded, 
damaged, or destroyed. Ecological restoration focuses on establishing the composition, structure, 
pattern, and ecological processes necessary to facilitate terrestrial and aquatic ecosystem 
sustainability, resilience, and health under current and future conditions. 

Riparian function – The interaction of various hydrologic, geomorphic, and biotic processes 
across a range of spatial and temporal scales within the riparian environment. 

Road decommissioning – Activities that result in the stabilization and restoration of unneeded 
roads to a more natural state (36 CFR 212.1). For administrative purposes, these roads are not 
considered as existing and are not available for motorized use. 

Road maintenance – Upkeep of the entire transportation facility including surface and shoulders, 
parking and side areas, structures, and such traffic control devices as are necessary for its safe and 
efficient utilization (36 CFR 212.1). This work includes brushing of roadside vegetation, falling 
danger trees, road blading, cleaning ditches, cleaning culvert inlets and outlets, etc. 

Scale – Aerial extent of certain plan decisions are described at various scales: 

• Fine scale. An area of about 10 acres or less at which the distribution of species is 
described. 

• Mid-scale. An area of 100 to 1,000 acres composed of assemblages of grouped and 
individual species which have similar biophysical conditions. An area at this scale is 
composed of 10 or more fine-scale units. 

• Landscape scale. A unit of forest land approximately 10,000 acres or greater, typically 
composed of variable elevations, slopes, aspects, soils, plant associations, and natural 
ecological processes. An area at this scale is composed of 10 or more mid-scale units. 

Scenic integrity levels – Measure of the degree to which a landscape is visually perceived to be 
“complete,” and are determined by three factors: dominance, degree of deviation, and intactness 
of the desired landscape character, and are established based on the existing condition. Scenic 
Integrity disturbances most typically result from human activities, but can also result from natural 
events which exceed the landscape’s historic range of variability in terms of magnitude, duration, 
or intensity. An exception to this is direct human alterations that have become accepted over time 
as positive landscape character attributes; e.g., historic cabins, farms, and ranches. Scenic 
integrity is the state of naturalness or, conversely, the state of disturbance created by human 
activities or alterations. Scenic integrity is stated in degrees of deviation from the existing 
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landscape character in a national forest (USDA Forest Service 1995). The following definitions 
refer to both existing scenic integrity and scenic integrity objectives. 

• Very High Integrity – The valued landscape character appears natural and unaltered with 
only minute if any deviations. These areas generally provide for ecological change only. 
The existing landscape character and sense of place is expressed at the highest possible 
level.  

• High Integrity − The valued landscape character “appears natural or appears unaltered.” 
Deviations may be present but must repeat the form, line, color, texture, and pattern 
common to the landscape character so completely and at such scale that they are not 
evident.  

• Moderate Integrity – The valued landscape character “appears slightly altered.” Noticeable 
disturbances are minor and must remain visually subordinate to the valued scenery being 
viewed.  

• Low Integrity − The valued landscape character “appears moderately altered.” Deviations 
begin to dominate the valued landscape character being viewed but they borrow valued 
attributes such as size, shape, edge effect, and pattern of natural openings, vegetative type 
changes, or architectural styles outside the landscape being viewed.  

• Very Low Integrity – The valued landscape character “appears heavily altered.” Deviations 
may strongly dominate the valued landscape character and may not borrow from valued 
attributes such size, shape edge effect, and pattern of natural openings. However, 
deviations must be shaped and blended with the natural terrain (landforms) so that 
elements such as unnatural edges, roads, landings, and structures do not dominate the 
composition. (USDA Forest Service 1995, pp. 2-4). 

Secondary standards – Set limits to protect public welfare, including protection against 
decreased visibility, damage to animals, crops, vegetation, and buildings (EPA National Ambient 
Air Quality Standards 2011). 

Sensitive species – Those plant and animal species identified by a regional forester for which 
population viability is a concern, as evidenced by: 

• Significant current or predicted downward trends in population numbers or density. 
• Significant current or predicted downward trends in habitat capability that would reduce a 

species’ existing distribution. 

Site type – The type of recreation site. Recreation sites are divided into several categories (i.e., 
family campground, fishing site, trailhead, interpretive site minor, horse camp, etc.). 

Smoke management unit – Any of the geographic areas defined by the Arizona Department of 
Environmental Quality whose area is based on primary watershed boundaries and whose outline 
is determined by diurnal windflow patterns that allow smoke to follow predictable drainage 
patterns (map available at http://www.azdeq.gov/environ/air/smoke/images/mgmt.jpg). (ARS 18-
2-1501) 

Soil function – An ecological service, role, or task that soil performs. 

Soils condition classes – There are four types of soil condition classes: satisfactory, impaired, 
unsatisfactory, and inherently unstable.  

http://www.azdeq.gov/environ/air/smoke/images/mgmt.jpg
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• Satisfactory – Indicators signify that soil function is being sustained and soil is functioning 
properly and normally. The ability of the soil to maintain resource values and sustain 
outputs is high.  

• Impaired – Indicators signify a reduction in soil function. The ability of the soil to function 
properly and normally has been reduced and/or there exists an increased vulnerability to 
degradation. An impaired category indicates there is a need to investigate the ecosystem 
to determine the cause and degree of decline in soil functions. Changes in land 
management practices or other preventative measures may be appropriate.  

• Unsatisfactory – Indicators signify that a loss of soil function has occurred. Degradation of 
vital soil functions result in the inability of the soil to maintain resource values, sustain 
outputs or recover from impacts. Unsatisfactory soils are candidates for improved 
management practices or restoration designed to recover soil functions.  

• Inherently unstable – These soils have natural erosion exceeding tolerable limits. Based on 
the Universal Soil Loss Equation (USLE) these soils are eroding faster than they are 
renewing but are functioning properly and normally.  

Special use authorization – A permit, term permit, temporary permit, lease, or easement, or 
other written instrument that grants rights or privileges of occupancy and use subject to specified 
terms and conditions on NFS land. 

Streamside management zone – Area of vegetation or forest litter located adjacent to stream 
courses and/or riparian areas for the purpose of filtering sediment, providing bank stability, and 
providing shade for fisheries habitat in tree/shrub ecosystems. 

Structure (vegetation) – The presence, size, and physical arrangement of vegetation in a stand. 
Vertical structure refers to the variety of plant heights, from the canopy to the forest floor. 
Horizontal structure refers to the types, sizes, and distribution of trees and other plants across the 
land surface. Forestlands with substantial structural diversity provide a variety of niches for 
different wildlife species. 

Temporary road – A road necessary for emergency operations or authorized by contract, permit, 
lease, or other written authorization that is not a National Forest System road and that is not 
included in the transportation atlas (36 CFR 212.1). 

Term grazing permit – The document used to authorize individuals, partnerships, or 
corporations to graze livestock if only NFS grazing capacity is involved. Term permits are issued 
to livestock operators for a period up to l0 years, to graze a specified number, kind, and class of 
livestock for a specific season and area of use. (FSM 2231.11) 

Terrestrial ecosystem survey (also called terrestrial ecological unit inventory or TEUI) – A 
classification of ecological types and mapped terrestrial ecological units at a consistent standard 
throughout NFS lands. Ecological units are designed to identify land and water areas at different 
levels of resolution based upon similar capabilities and potentials for response to management 
and natural disturbances. Capabilities and potentials derive from multiple elements: climate, 
geomorphology, geology, soils, water, and potential vegetation. 

Total maximum daily load (TMDL) – Written analysis that determines the maximum amount of 
a pollutant that a surface water can assimilate (the “load”) and still attain water quality standards 
during all conditions. The TMDL allocates the loading capacity of the surface water to point 
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sources and nonpoint sources identified in the watershed, accounting for natural background 
levels and seasonal variation, with an allocation set aside as a margin of safety. 

Unauthorized road – Road that is not a National Forest System road or a temporary road and 
that is not included in a forest transportation atlas (36 CFR 212.1, FSM 2353.05, FSM 7705). 

Uncharacteristic fire – Fire burning at a severity, frequency, or scale outside the historic range of 
variability.  

Uneven-aged forests – Forests that are composed of three or more distinct age classes of trees, 
either intimately mixed or in small groups. 

Viable populations – A population that has the estimated numbers and distribution of 
reproductive individuals to ensure the continued existence of the species throughout its existing 
range (or range required to meet recovery for listed species) within the planning area. 

Visibility – Visual impact of haze on the ability of the eye to perceive scenery. 

Visual quality objectives (VQOs) – A management tool used in the Visual Management System 
to measure the scenic quality of the landscape of NFS lands and the public’s level of concern for 
that scenic quality. The following is a description of each of the five VQOs: 

• Preservation. Allow ecological changes only; management activities are prohibited, with 
exception of very low-visual impact recreation facilities. 

• Retention. Management activities not visually evident. 
• Partial retention. Management activities remain visually subordinate. 
• Modification. May visually dominate characteristic landscape, but must follow naturally 

established line, form, color, etc. 
• Maximum modification. Management activities may dominate the landscape, but mostly 

appear to borrow from characteristic form, color, line, etc. 

Wild and scenic river – A river selected for nomination and/or designation through the Wild and 
Scenic Rivers Act of 1968 for possessing outstandingly remarkable scenic, recreational, geologic, 
fish and wildlife, historic, cultural, or other similar values.  

Wilderness – A congressionally designated area that is part of the National Wilderness 
Preservation System established through the Wilderness Act of 1964; generally larger than 5,000 
acres and retaining its primeval character, where nature and its forces work undisturbed by human 
activity. 
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